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PREFACE 

TO THE SECOND EDITION. 



In revising the Conspectus for a new edition, considerable 
labor has been found necessary to adapt the work to the pre- 
sent state of science and of medical teaching. In the Manual 
of Anatomy, but little addition or alteration was required, 
beyond the introduction of a number of new illustrations, 
selected from works of recognized authority. In that of 
Physiolog}*, I have endeavored to embody the recent advances 
of the science, so far as they appear to me to have been fairly 
established ; a somewhat more independent attitude being 
maintained, however, in the authorship of this than in that of 
the other manuals. 

The greatest amount of change has been called for in the 
Manual of Chemistry. While a majority of teachers in this 
department have adopted the " New Chemistry," all have 
not done so. It has appeared desirable, therefore, for the 
means of transition from the old to the new system to be 
furnished to the student. I have attempted this, in a section 
upon the "Ideas of Modern Chemistiy;" and also by giving, 
in almost all instances throughout the Manual, both the old 
and the new equivalents and formulae of important. substances 
and reactions. 

In the Manual of Materia Medica fourteen new articles 
have been added, a few of minor consequence omitted, and 
the nomenclature has been made to conform to the last edition 
of the U. S. Pharmacopoeia. 

In the Manual of Practice a number of minor changes 
have been made; with a few additions, and an increase in the 
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number of illustrations. The same is true of the Manual of 
Surgery, the chief addition to which is a short chapter upon 
Skin-Grafting. 

Considerable new matter has been added to the Manual of 
Obstetrics; especially upon three topics: Surgical Diseases 
of Women ; Rupture of the Perineum ; and Ovarian Tumors. 

While important additions have thus been made to the 
work, a change in the typographical arrangement has pre- 
vented an undue increase in the size of the volume. By the 
pains expended in revising carefully the whole book, I am 
enabled to hope that, although not, as in the preparation 
of the first edition, aided by collaborators, I have rendered 
the Conspectus more fitted for the reliance of students, in 
the special place which it was designed to fill. It is also 
possible that some practitioners, of scanty leisure, may find 
it useful, at least for occasional reference. 

h. n. 

May, 1874. 



PREFACE 



TO THE FIRST EDITION. 



Experience shows that the thorough perusal of extended 
text-books by students, during the months of their attend- 
ance upon medical lectures, is impracticable. The time for 
such study, eminently important as it undoubtedly is, must 
be before and after that period. Hence, the preparation of 
manuals for use in connection with lectures, and for subse- 
quent review, is a legitimate although humble part of the 
work of a medical teacher and writer. It is the aim of this 
" Conspectus" to give, in as brief a form and as clear a 
manner as possible, the indispensable elements of a course 
of medical study, as taught in the colleges, and conveyed in 
approved text-books. Upon this plan, not only is origin- 
ality not sought for, but individuality of opinion is inten- 
tionally excluded ; and no merit but that of careful compila- 
tion and condensation is claimed for the work. 

In regard to authorship, the name upon the title-page might 
be rather announced as that of the editor than of the writer 
of the book; since onty three of the seven parts or "manuals" 
have been prepared by his hand; those upon Anatomy, Phy- 
siology, and Practice of Medicine. The others were intrusted 
to gentlemen whose special studies gave reason for confidence 
in their execution of the task in each case to the best advantage 
of the student. Of those to whom acknowledgment is due 
for this obligation, permission is given only to name Dr. 
Harrison Allen, Professor of Comparative Anatomy and 
Zoology in the University of Pennsylvania, and one of the 
surgical staff of Wills Hospital ; and Mr. William M. Spack- 
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man, of Philadelphia. The former has contributed the whole 
of the Manual of Surgery. The latter, the portion of the 
Manual of Chemistry which treats of the Non-Metallic Ele- 
ments or Metalloids. Throughout the whole work, great 
care has been taken to secure accuracy as well as lucidity of 
statement, and as near an approach to completeness as the 
limits of the plan will allow; so that it may be as little as 
possible amenable to the objections of those whose opinion 
is unfavorable to the use of any but the most elaborate trea- 
tises by the student at any period. 

H. H. 

January, 1869. 
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ANATOMY. 



Anatomy is the science of the structure of the human, or of any 
other, organized body ; of all the parts or organs of which it is 
composed, and their relative positions in it. 

Comparative Anatomy includes the study of the organization of 
other animals with that of man. 

General Anatomy, Histology, and Microscopic Anatomy study 
respectively the plan of structure of the body, the tissues of which 
it is composed, and its minute elements. 

Special or Descriptive Anatomy gives account of the particular 
organs and all their relations. 

Regional or Surgical Anatomy takes into consideration the local 
relations of important parts, especially with a view to surgical 
operations. 

In Descriptive Anatomy, the different organs may be studied as 
follows : 1. Bones ; 2. Articulations ; 3. Viscera ; 4. Vessels ; 5. 
Tegument ; 6. Muscles ; 7. Nerves ; 8. Organs of Sense. 



CHAPTER I. 

BONES. 

OSSEOUS TISSUE. 
Composition. 

In bone, earthy and animal constituents are intimately combined. 
Of the former there are about 66.7 parts to 33.3 of the latter. Phos- 
phate of calcium is the most abundant mineral material ; being 
about 51 parts in the 100 of bone. Carbonate of calcium 11.3 
parts ; fluoride of calcium 2 parts. The animal matter of bone is 
gelatinous, allied to cartilage ; originally every bone is developed 
from cartilage, by ossification. 

The mineral matter of bone increases with age, making the bones 
of the old more brittle. There is more of it also in some bones, and 
parts of bones, than in others. 

(23) 
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Structure. 

In the long bones espe- 
Bones are long, thick, or flat m stiape \. tructU re ; the latter 

cially, we distinguish a compact and a ccilium 



Fig. 1. 





Human Skeleton.— Ligaments removed from the right half; remaining 
the left. ' ' 
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at the ends, which are expanded. The shaft of a long bone, which 
is hollow, is called its diaphysis ; each end, an epiphysis ; any other 
projection, a process or apophysis. 

When a bone is cut transversely, we see distinctly, with the aid 
of a microscope, canals (of Hdvres) running in the direction of its 
length, and communicating laterally, through radiating lesser chan- 
nels, with minute reservoirs called the corpuscles of Purkinje. The 

Fig. 2. 




Transverse Section op Humerus. (Magnified.) 

nutrition of the bone is secured, by the liquor sanguinis or blood- 
lymph passing through these canals and cells, from the branches 
of the artery or arteries, which do not penetrate to nearly all its 
parts. The foramina or holes upon the surfaces of bones are for 
their vessels. 

By the shafts of the long bones being of compact substance, and 
hollow, while the ends are cellular and enlarged, the greatest 
strength is obtained, with economy of material ; while the articu- 
lations are thus adapted for motion as well as support. The prin- 
ciple of the hollow shaft is illustrated elsewhere, in nature, in the 
stems of the grasses ; and in art, in the tubular bridge. 

The marrow of bones is a peculiar fatty substance. Bones are 
covered closely, and lined, by the external and internal periosteum. 
This is a delicate and yet firm membrane, supplied with bloodves- 
sels, and of great importance to the development, nutrition, and 
repair of the bone itself. 

Development. — In the foetus, bones commence their formation in 
temporary cartilages ; in these, as they grow, osseous matter is de- 
posited at and around the points or centres of ossification ; which 
are different in number according to the complexity of the bone. 
3 
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Short bones may have but one such 
centre. The long bones have one lor 
the shaft or diaphysis, and one lor 
each terminal epiphysis. Ihc union 
between the ends and shaft occurs 
at puberty or during adolescence 
Some flat bones, as the frontal, and 
those of the pelvis, arc in early life 
composed of separate parts, which 
afterwards arc consolidated together. 

Bones continue to undergo absorp- 
tion and renewal of their particles 
through life ; as interesting experi- 
ments upon animals have shown. 

Number. 

In the adult skeleton there are 206 
bones, exclusive of the sesamoid and 
Wormian bones, which are not uni- 
form in number. They are, of the 

Cranium 8 

Bones of the ear .... 6 

Face 14 

Os hyoides and sternum ... 2 

Ribs 24 

Vertebral column . . . .26 
Upper extremities . . . .64 
Lower extremities . . . . (52 

206 

The most convenient classification 
of the parts of the skeleton is into the 
Head, Trunk, and Extremities. The 
divisions of the Trunk are, the Spine, 
Thorax, and Pelvis. 



THE SPINE. 



In man, the spinal column has four 
curves ; it is convex anteriorly in the 
neck, concave in the thorax, convex 
again in the lumbar region, and con- 
cave in the pelvis, 'it is smaller 
above, the bodies of the vertebra? in- 
creasing in size almost regularly from 
the neck to the sacrum. The verte- 
brae are separated from each other by 
t& v y, the intervertebral cartilages, but firmlv 

\\ connected by ligaments. The spinal 

Lateral View op the Spinal Column— 1. Atlas. 2. Dentata. 3. Seventh 
cervical vertebra. 4. Twelfth dorsal vertebra. 6. Fifth lumbar vertebra 6 
First piece of sacrum. 7. Last piece of sacrum. 8. Coccyx. 9. A spinous 
process. 10, 10. Intervertebral foramina. 
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cord is contained within, and protected by, the spinal column ; the 
nerves and bloodvessels of the cord passing through the interver- 
tebral foramina. 

There are 24 true, and 4 or 5 false vertebra?. Those called false 
are scarcely movable ; viz., the sacrum, and 3 or 4 bones of the 
coccyx. 

Each vertebra has a body and 7 processes. The processes are, 1 
spinous, pointing backwards ; 2 transverse; and 4 oblique or articu- 
lating processes. Of the last, 2 are above and 2 below. The body 
of the vertebra is in front of the foramen for the spinal cord. 

Seven Cervical Vertebrae. 

Small bodies ; spinous processes thick, short, straight, and bifid 
at the end. Transverse processes have each a foramen for the ver- 
tebral vessels. Oblique pro- 
cesses oval, the superior ones 
looking upwards and back- 
wards, the inferior, down- 
wards and forwards. The 
spinal foramen is larger in 
the cervical than in any other 
portion of the spine, for free 
motion of the neck without 
injury to the cord. 

The first vertebra, or atlas, 
is a bony ring merely, with 
only a tubercle in place of the 
spinous process ; long trans- 
verse processes ; upper ob- 
lique processes, large and 
concave, to receive the con- 
dyles of the occipital bone. 
The lower oblique processes 
are round and flat. Its spinal foramen is the largest of all. 

The second, vertebra dentata, or axis, has the odontoid or dentate 
process rising from its body to enter the ring of the atlas, where 
it is confined by a ligament. Its spinous process is long and bifid. 

The sixth and seventh cervical vertebra? are remarkable for the 
length of their spinous processes ; that of the seventh is the longest. 
The foramen in its transverse process only gives passage to the ver- 
tebral vein ; not to the artery. 

Twelve Dorsal Vertebrae. 

Bodies diminish in diameter from 1st to 3d, then increase to the 
last. 

The 1st, 11th, and 12th have each a complete mark or fossa for 
a rib. Each of the others receives part of the end of one rib above, 
and part of the end of another below. The oblique processes, so 
called are perpendicular ; the upper one looking backwards, and 
the lower ones forwards. Transverse processes long, with marks 
in front for the junction of the ribs ; except the 11th and 12th. 



Fig. 4. 




The Atlas.— 1. Anterior tubercle. 2. 
Articular face for the dentata. 3. Poste- 
rior surface of spinal canal. 4, 4. Interver- 
tebral notch. 5. Transverse process. 6. 
Foramen for vertebral artery. 7. Supe- 
rior oblique process. 8. Tubercle for the 
transverse ligament. 
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Fig. 5. 




A Dorsal Vertebra.—!. The 
body. 2. Face for the head of a rib. 
3. Superior face of the body. 4. Su- 
perior half of the intervertebral 
notch. 5. Inferior half of the inter- 
vertebral notch. 6. Spinous pro- 
cess. 7. Articular face for the tuber- 
cleofarib. 8. Two superior oblique 
processes. 9. Two inferior oblique 
processes. 



Fig. 6. 
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View op a Lumbar Vertebra. — 
1. Face for the intervertebral sub- 
stance. 2. Anterior surface of the 
body. 3. Spinous process. 4. Trans- 
verse process. 5. Oblique process. 

6. A portion of the bony bridges. 

7. The spinal foramen. 



Spinous processes long, pointed, 
and overlapping, as if pressed 
downwards. 

Five Lumbar Vertebrae. 

Large bodies, especially so in 
transverse diameter. Articulat- 
ing processes vertical, upper ones 
looking inwards, lower ones out- 
wards, so as to interlock the verte- 
bra?. Transverse processes long 
and straight. Spinous processes 
short, straight, thick. 

Sacrum. 

A wedge-shaped bone with its 
base above ; concave in front, con- 
vex and rough behind. Being 
formed of five vertebra? compacted 
together, the marks of their union 
exist ; incomplete spinous and ob- 
lique processes and foramina, four 
in front and four behind, on each 
side, for the nerves. The spinal 
marrow (here called cauda equina) 
is continued into a canal in the sa- 
crum. The 6a.se of the sacrum 
closely resembles a lumbar verte- 
bra. Its sides are rough, for junc- 
tion with the ilia. Its apex has a 
surface for articulation with the 
coccyx. 

Os Coccygis. 

The coccyx consists of either 
three or four small bones, which 
frequently in the adult are united 
into a firm piece with the sacrum. 
They diminish in size from the 
first to the last. 

THE HEAD. 

There are, of the cranium, eight 
bones ; of the /ace, fourteen. 



CRANIUM. 

The eight bones are, the frontal, two parietal, two temporal occi- 
grtal, sphenoid, and ethmoid. Each is composed of an elteZaUmd 
internal table, and a diploe, or cellular structure between Sese 



OCCIPUT. 



29 



Frontal Bone. 

Convex outside ; on each side in front a slight, round protube- 
rance, marking the punctei ossijicationis ; the orbitar ridge on either 
side below, terminating externally in the external angular process, 
and on the nasal side in the internal angular 2 }rocess - Below and 
between the internal angular processes is the nasal spine. The 
orbiteir j/roce.s.ses, passing backwards from the orbitar ridges, roof 
the orbits of the eyes. 

The internal surface of this bone has marks for the convolutions 
of the brain, and, along its middle, a ridge for the connection of the 
dura mater, and a fossa for its superior longitudinal sinus ; the fora- 
men ceecum is the passage for the vein in which this sinus begins in 
front. 

Thefrontal sinuses are cavities, above the. orbitary ridges, between 
the tables of the bone, and communicating with cavities in the eth- 
moid bone. They vary in size. 

Tbe most notable foramen of this bone is the supra-orbited fora- 
men, which is sometimes only a notch, over the middle of each 
brow ; it transmits the supra-orbital artery and nerve. 

The frontal bone articulates with tbe two parietal, the sphenoid, 
ethmoid, nasal, upper maxillary, lachrymal, and malar. This 
bone is double, laterally, in infancy ; the two halves uniting into 
one as life advances. 

Two Parietal Bones. 

These are four-sided bones, forming the lateral walls of the skull. 
Tbe peirieted protuberemce, on each, marks the point of ossification. 
The lower portion, outside, is overlapped by the squamous portion 
of the temporeil bone. 

Between the upper edges of the two parietal bones is formed the 
groove for the superior longitudinal sinus of the dura mater. 

Behind, the parietal bones connect with the occiput; below and 
in front, by an angular projection, with the sphenoid; in front and 
above, with the frontal. 

Internally, these bones show marks of convolutions of the brain, 
and others for the middle artery of the dura mater. 

Occiput. 

Of rounded form, between and below the parietals, this bone 
forms the back of tbe head. It is the thickest of the cranial bones. 
Outside, is the external occipital cross; within, a corresponding in- 
terned cross. 

The foramen magnum occipitis is the large opening for the spinal 
marrow, vertebral artery, and spinal accessory nerves to pass 
through. Anterior to it is the basilar process, going forwards to 
join with the sphenoid bone. 

The condyloid processes are on each side of the foramen magnum, 
resting upon the atlas. 

The anterior coneh/loid foramen transmits the ninth or hypo- 
glossal nerve ; through the posterior condyloid foramen a vein 
nasses to the lateral sinus of the dura mater. 
1 3* 
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The cross on the internal surface of the occiput is very promi- 
nent, giving origin to grooves for sinuses of the dura mater. ±ne 
posterior lobes of the cerebrum rest upon the superior portions of 
the concavity of the bone, as marked by the cross ; the two halves 
_r> i,„u c-.^^r.vfnrl Kv fhfl inferior rtort 



tne concavity 01 nic uuuc, <io ~j ~- — . > 

of the cerebellum are supported by the inferior portions 

The occipital bone articulates with the two parietal, th~ 
and the two temporal The jugular eminence is on its lower edge, on 
each side. Before this is the fossa, which by union with the tem- 
poral bone is converted into the posterior foramen lacerum; through 
this pass the eighth nerve and the internal jugular vein. 

Two Temporal Bones. 

Each of these is composed of a squamous, mastoid, and petrous 
portion. 

The squamous part is thin, and partly overlaps the parietal bone. 

""\al surface ; which is covered 
by the temporal muscle. 




xne squamous pint is turn, ;uiu partly uveiutps tue jmneuu uunu. 
The temporal artery grooves its external surface ; which is covered 

by the temporal muscle. 
Fig. 7. The zygomatic process pro- 

jects forward from the mid- 
dle of the exterior of the 
bone, to form the zygomatic 
arch with a process of the 
malar bone. 

Beneath the base of this 
process is the glenoid cavity 
for the articulation with 
the inferior maxillary bone. 
Just behind this cavity is the 
Olaserian fissure; back of 
this, a fossa containing part 
of the parotid gland. The 
laxator tympani muscle, and 
nerve called chorda tympa- 
ni, pass through the fissure. 

The middle artery of the 
dura mater marks deeply 
the internal surface of the 
squamous portion of the 
temporal bone. 

The mastoid (nipple-like) 
part is behind the ear. It 
is of a cellular structure, 
with dentate edge. Outside 
digastric fossi • hrf»«n.ii„ i *, are the mast °id process and 
wfiff^SSV^ : ^ ab ° Ve ' the maSt ° id Lauren; through 

rim for the SSSLrtrfftj ^ZSt^^^ST^^ * 



Left Temporal Bone. — 1. Squamous 
portion. 2. Mastoid portion. 3. Petrous 
portion. 4. Zygomatic portion. 5. Tuber- 
cle. 6. Temporal ridge. 7. Glenoid fissure. 
8. Mastoid foramen. 9. Meatus auditorius 
externus. 10. Fossa for digastric muscle. 
11 Styloid process. 12. Vaginal process. 13. 
Glenoid foramen. 14. Groove for Eusta- 
chian tube. 
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and the squamous parts of the bone ; the tensor tympani muscle 
passes above it. 

On the anterior surface is a groove and a foramen, hiatus Fallopii, 
for the superficial petrous branch of the Vidian nerve ; also an emi- 
nence from the bulging of the labyrinth of the ear. The superior 
petrosal sinus marks the internal edge ; the ganglion of Casser rests 
upon a depression near the apex. 

From the inferior surface goes downwards and forwards the sty- 
loid process. The stylo-mastoid foramen is between it and the mas- 
toid portion. The facial part of the seventh nerve, a small branch 
of the fifth nerve, and the stylo-mastoid artery pass through the 
stjdo-mastoid foramen. Towards the occiput is the jugular fossa; 
which, when joined to the occipital bone, makes the posterior fora- 
men lacerum. Through this pass the eighth nerve and jugular 
vein. Into it opens the tympanic canal, with the nerve of Jacobson. 

The carotid canal winds through the petrous portion, beginning 
in front of the jugular fossa. In it, besides the carotid artery, is 
the ganglion of Laumonier. The opening for the aqueduct of the 
cochlea is between the carotid canal and the jugular fossa. 

In the middle of the posterior surface is the internal meatus aadi- 
torius. A notch or foramen above this transmits a small artery. 
The aqueduct of the vestibule opens upon this surface. 

Sphenoid Bone. 

This acts as a girder in the architecture of the skull, crossing its 
base, and holding all of the other bones together. It has a body, 
four wings, and two descending processes. On the upper surface 
of the body is the sella turcica (Turkish saddle), in which rests the 
pituitary gland. Behind and over this is the posterior clinoid pro- 
cess ; at the sides pass the sulci carotid, for the carotid arteries. 
The olivary process is a prominence anterior to the sella turcica, 
and having upon it a mark for the chiasm or junction of the optic 
nerves. 

The nasal lamella of the ethmoid bone articulates with a ridge 
upon the front of the body of the sphenoid. On each side of this 
rid^e, in the adult skull, is an orifice, belonging to one of the sphe- 
noidal cells, which communicate with the posterior ethmoidal cells. 
The azygos process on the lower surface of the body of the sphenoid 
joins with the vomer. 

Behind, the sphenoid articulates, by a rough surface, with the 
cuneiform process of the occiput. 

The greater icings of the sphenoid have each three surfaces, the 
temporal, orbital, and cerebral. The temporal is external ; it has a 
process anteriorly, and is traversed by a ridge. The temporal and 
external pterygoid muscles lie over it. The orbital or anterior sur- 
face contributes a large space to the orbit of the eye. Above, by 
a triangular serrated portion, this connects with the frontal bone. 
The temporal bone joins it at the side. 

On the concave cerebral surface are marks for the convolutions 
of the middle lobe of the cerebrum. Through it, by the foramen 
rotundum passes the second branch of the fifth pair of nerves. 
The third branch of the fifth goes through the foramen ovale. The 
spinous process terminates this surface behind ; and through it, 
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process of the sphenoid bone „ Tea ter and the lesser 

ISt. AS the S,'^ fiStanch of the Ofth, 



and' sixth pairs of nerves. 

Fig. 8 




Anterior and Inferior Surface op the Sphenoid Bone.— 1,1. Apophyses 
of Ingrassias. 2, 2. The great wings. 3. Ethmoidal spine. 4. Azygos process. 
5. Sphenoidal cells, after removal of pyramids of Wistar. 6. Posterior clinoid 
processes. 7. Sphenoidal Assure. 

The lesser wings, or apophyses of Ingrassias, are in front of the 
greater, and are three-sided. Posteriorly they present the anterior 
clinoid processes ; through these pass, by the optic foramina, the 
optic nerves and ophthalmic arteries. The frontal bone articu- 
lates with these processes anteriorly. 

Downward, on each side, project the pterygoid processes. In 
front, these joint with the palate bones. Behind, thejr present the 
pU rygoid fossa and notch, by which each process is divided into 
two plates, the internal and external. The internal is longer ; at 
its end is the hamulus, a hook-like process over which runs the ten- 
don of the circumrlexus palati muscle. The internal pterygoid 
muscle originates upon this internal plate. The external ptery- 
goid muscle has its origin in the external plate of the pterygoid 
process, which is broader than the internal. Through the base of 
the process goes the pterygoid foramen; which conveys the Vidian 
or recurrent nerve, a branch of the fifth. 

The sphenoid bone articulates with each of the other bones of 
the cranium, with the palate and vomer of the face, and with the 
malar. 

Ethmoid Bone. 

A light, cellular bone, at the base of the skull, below the frontal 
and in front of the sphenoid bone. Its general shape is cuboid 
Above, it presents the cribriform plate, through the orifices of 
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which pass the filaments of the first or olfactory nerve ; through 
the anterior and largest foramen goes the internal nasal branch. 
The crista galli is an upright process or crest from the middle line 
of the cribriform plate. The falx cerebri is attached to it. In 
front, it joins the frontal bone. The 
foramen cmcum is here formed, between 
the two bones ; it transmits a small 
vein. 

The perpendicular plate, or nasal 
lamella, descends from the middle of 
the cribriform plate, and constitutes 
part of the septum of the nose. It ar- 
ticulates with the vomer below. 

Each outer surface of the ethmoid is 
called os planum. It forms part of the 
orbit of tbe eye, and joins above with 
the frontal bone, below with the supe- 
rior maxillary and palate bones, in front 
with the lachrymal, and behind with 
the sphenoid. It has two foramina 
above, one of which transmits the in- 
ternal nasal nerve. Below each os 
planum projects downwards and back- 
wards the irregular unciform or hook- 
like process ; which joins with the in- 
ferior turbinated bone. 

The superior and middle turbinated 
bones are curved or scroll-like pro- 
cesses within the ethmoid, seen best 
from behind. They are attached to the inside of the lateral masses 
of the bone. The anterior cavities of the nose are thus formed 
and subdivided. The fissure between the superior and middle tur- 
binated bones is the superior meatus of the nose. That beneath 
the middle, between it and the inferior turbinated bone, is the 
middle meatus. Into the latter empty the anterior ethmoidal cells ; 
and, through them, the frontal sinuses. Into the superior meatus 
empty the sphenoidal sinus and the posterior ethmoidal cells. 

The pyramids of Wistar, or of Bertin, are hollow, three-sided 
processes, the bases of which are attached to the superior turbi- 
nated bones, the cribriform plate and the nasal lamella, posteriorly. 
The apices, or points of the pyramids, lie one on each side of the 
azygos process of the sphenoid. These pyramids are connected 
with the ethmoid bone only during childhood ; afterwards they form * 
the walls of the sphenoidal sinuses. 

Besides the frontal and sphenoid, the ethmoid bone articulates 
with eleven of the facial bones. 

BONES OF THE FACE. 

These are fourteen in number, all belonging to the superior 
maxillary region, except the single bone of the lower jaw. They 
are the two upper jaw bones, two nasal bones, two palate bones, 
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Upper andPosterior View 
of the Ethmoid Bone.— 1. 
Nasal lamella. 2. Body or cel- 
lular portion. 3. Crista galli. 
4. Cribriform plate. 5. Supe- 
rior meatus. 6. Superior turbi- 
nated bone. 7. Middle turbi- 
nated bone. 8. Os planum. 9. 
Surface for the olfactory nerve. 
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two malar bones, two ossa ungues, or lachrymal bones, two infe- 
rior turbinated bones, the lower jaw bone, and the vomer. 

The Malar Bones. 

Quadrangular and prominent, these form the cheek bones. Each 
has an outer and inner surface, four processes, the frontal, orbital, 
maxillary and zygomatic, and four edges, superior, inferior, ante- 
rior, and exterior. The outer surface is convex, the inner concave ; 
each has small foramina for vessels and nerves. To the inner, the 
temporal and masseter muscles are attached ; to the outer, the two 
zygomatic muscles. The frontal process joins with the frontal bone. 
The orbital process passes backwards to form part of the outer 
wall of the orbit ; joining the greater wing of the sphenoid. The 
spheno-maxillary fissure, or foramen lacerum inferius, is bounded 
by an edge of the orbital process. The maxillary process articu- 
lates with the malar process of the upper jaw bone. The temporal 
process passes backwards to join the zygomatic process of the 
temporal bone in forming the zygomatic arch. To the posterior 
edge of the malar bone the temporal fascia is attached. 

Two Superior Maxillary Bones. 

Each is irregular in shape, with four surfaces, four processes, and 

a large cavity within the body. 
Each forms part of the floor of 
the orbit, the roof of the mouth, 
and the floor and outer wall of 
the nose. The external is the 
facial surface. Above the de- 
pression called the canine fossa, 
and near the upper edge of the 
facial surface, is the infra-orbi- 
tal foramen; through which 
pass the infra-orbital artery, 
vein, and nerve. 

The post( rior surface is con- 
vex ; its greatest prominence is 
below, the maxillary tuberosity; 
within, this joins with the pa- 
late bone. The posterior den- 
tal artery, vein, and nerve go 
through its foramina. 

The orbital surface is supe- 
rior ; it is three-sided. The 
nasal or internal surface pre- 
sents the opening into the an- 
trum Highmorianum, or maxil- 
lary sinus. The junction of the 
ethmoid, palate, and inferior 
turbinated bones narrows this 
opening very much. The cavity 
is somewhat pyramidal in 
shape • its base being the outer 
wall ot the nose. 




Srrr.RioR Maxilla.— 1. Orbitar pro- 
cess. 2. Infra-orbitar canal. 3. Space 
for the 03 unguis. 4. Upper part of 
the lachrymal canal. 5. Nasal pro- 
cess, and surface for articulating with 
the os frontis. 6. Surface for the 
nasal bone. 7. Anterior portion of 
the floor of the nostril. 8. Surface 
for articulating with its fellow 9 
Alveolar process, in. Points to the 
depression just below the infra-orbitar 
foramen. 11. Surface for the malar 
bone. 
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The malar process is triangular and rough, for union with the 
malar hone. The nasal process rises to form part of the side of 
the nose. It joins with the nasal hone in front, the frontal hone 
ahove, and, behind, having a groove in common for the lachrymal 
sac, with the os unguis. 

The alveolar process is thick and spongy ; it contains sockets for 
eight teeth, incisor, canine, and molar. 

The palate processes make the roof of the mouth. From the 
median junction of the two arises the nasal crest; which articulates 
with the vomer. The nasal spine is at the front of this. Just he- 
hind it is the foramen incisivum ; in which are the ganglion of 
Cloquet and the naso-palatine nerve. 

Posteriorly, the palate processes unite with the horizontal plates 
of the palate bones. 

Two Nasal Bones. 

These are long and irregularly four-sided ; thick and narrow 
above, where they join the frontal bone ; thin and wide below, for 
the attachment of the cartil- 



ages of the nose. Externally, 
they are inclosed by the nasal 
processes of the two superior 
maxillary bones ; internally, 
they articulate with each 
other. The posterior surface 
has a groove for the internal 
nasal nerve. The inner bor- 
der has a crest for junction 
with the nasal spine of the 
frontal above, and with the 
perpendicular plate of the 
ethmoid below. 

Two Lachrymal Bones. 




Also called ossa ungues, The Nasal cavities.-i. Part of cra- 
from resemblance to finger- nium 2 Crest of ethmoid. 3. Ethmoid 

nails. They are located at bonC- 4- Middle of ethmoid. 5. Vomer, 
the front part of the inner 6 . Middle turbinated bone. 7. Inferior 
Avail of the orbit. A vertical turbinated bone. 8. Malar bone. 9. An- 

ridge divides the orbital sur- trum. 
face of each into two portions. 

In front is the ungual part of the lachrvmal groove, completed by 
the nasal process of the superior maxillary. In the upper part of 
this groove lies the lachrvmal sac ; in the lower, the nasal duct. 
The rid«-e s;ives origin to the tensor tarsi, or Horner's muscle. 

The lachrymal bones articulate with the frontal, ethmoid, supe- 
rior maxillary, and inferior turbinated bones. 

Two Palate Bones. 

Irreo-ular ; formed chiefly in two portions. The horizontal plate 
on each side completes the roof of the mouth and palate, by junc- 
tion with the palate processes of the upper jaw bone. Part of the 
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nasal crest which articulates with the vomer is formed at the junc- 
tion of the two plates. Behind, in the same line, is the posterior 
nasal spine. From this the azygos uvulae muscle arises. 

The vertical plate articulates internally, by a ridge, with the in- 
ferior turbinated bone; externally, with 
the superior maxillary. In the latter arti- 
culation is the posterior palatine foramen, 
for the palatine artery and nerve. 

The pterygoid process is behind and be- 
low. It is triangular, and receives the 
two plates of the pterygoid process of the 
sphenoid bone. 

The spheno-palatine foramen is formed 
by a notch between the processes at the 
upper part of the vertical plate being com- 
pleted by junction with the sphenoid bone. 
Through this foramen pass the spheno- 
palatine artery and nerve. 

Anteriorly, and above, is the orbitar pro- 
cess, which passes between the superior 
maxillary and the ethmoid, to contribute 
a small portion to the orbit of the eye. 
The other process passes backwards, at 
the top of the vertical plate ; it is called 
the pterygoid apophysis, and joins the 
sphenoid bone. 

Vomer. 

The posterior nares are divided by this 
bone ; which is flat, thin, and vertical in 
position, with its antero-posterior diame- 
ter the longest. Its upper border is thickest, and articulates with 
the sphenoid. Its anterior border joins in front with the trian- 
gular cartilage of the nose, and, behind this, with the ethmoid. 
The inferior border articulates in front with the-superior maxillary 
bones, and further with the palate bones. The posterior border 
is concave, thin-edged, and free. 

Two Inferior Turbinated Bones. 

Small, spongy, scroll-shaped, one on each side of the nose, within 
the fossa, attached to its outer wall. The internal convex surface 
of each is covered by the lining membrane of the nose ; its exter- 
nal surface is concave, and forms part of the inferior meatus. 
Each bone articulates with the ethmoid, superior maxillary, pal- 
ate, and lachrymal bones. (See fig. 13.) 

Inferior Maxillary Bone. 

This consists of the body, horizontal and convex anteriorly, and 
two perpendicular rami. 

In the median line of the body is the ridge of the symphysis, where 
join the two parts in which the bone is developed. At the base 
of this ridge is the triangular mental process. Each side of the 
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Tin: Palate Bone. — 1. 
Palate plate on its nasal 
suface. 2. Nasal plate. 3. 
Pterygoid process. 4. Sur- 
face for articulating with 
its fellow. 5. Half of the 
crescentic edge and spine 
for the azygos uvulae mus- 
cle. 6. Ridge for the in- 
ferior spongy bone. 7. 
Spheno-palatine foramen. 
8. Orbital plate. 
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symphysis is the incisive fossa; outside of this, the mental foramen, 
through which pass the mental artery and nerve. The internal 
surface is marked by the four genial tubercles, for muscular inser- 
tions. Near them are fossa) for the sublingual glands. 



Fig. 13. 




Left Nasal Fossa. — 1. Frontal bone. 2. Nasal bone. 3. Superior maxillary. 
4. Sphenoid. 5, 6, 7. Superior, middle, and inferior turbinated bones. 

The superior border is hollowed out for the sockets of sixteen 
teeth, in the adult. 

Each ramus is four-sided, with two prominent processes above. 
Its flat external surface is covered by the masseter muscle. Its 
internal surface has the aperture of the inferior dental canal, for 
the nerve and vessels of the same name. This canal passes into 
the substance of the body of the bone, to distribute nerves and 
vascular branches. 

The condyloid j^ocess is short and thick, with a condyle for 
articulating with the temporal bone, and below this, a neck. 

The coronoid process is flat, thin, and triangular ; anterior to the 
condyloid, with the sir/moid notch between them. It is the point 
of attachment of the temporal muscle. 

General Remarks on the Head. 

The Sutures. — These are the somewhat irregular and generally 
serrated lines of articulation of the bones of the head. The prin- 
cipal are the coronal, sagittal, squamous, and lambdoidal sutures. 

The coronal suture is between the frontal and the two parietal 
bones, across the head above. 

The sagittal suture is between the two parietals, passing longi- 
tudinally. 
4 
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The squamous suture connects the temporal with the parietal 
and sphenoid bones. It is rough and undulated rather than 
serrated. 

The lambdoidal suture (named for the Greek letter lambda) is 
between the parietal bones and the occiput. It is formed of two 
limbs separating at an angle. 

Diplne. — This is the cellular bony structure between the outer 
and the inner tables of the skull. Branching canals through it 

contain veins. The outer table 
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of the bones of the skull is the 
strongest and least brittle. In 
infancy they are closely con- 
nected, with but little diplo'e. 

Exterior Regions of the Head. 
— These are the coronal region, 
the facial, the two lateral, and 
the basal region. 

The coronal region is seen in 
a vertical view of the cranium 
in its natural position. 

The facial region is bounded 
by the parietal protuberances, 
the zygomatic arches, the coro- 
nal suture, and the margin of 
the lower jaw. 

The lateral regions are con- 
tained between the temporal 
ridge above, the margin of the 
orbit in front, and the lamb- 
doidal suture behind. 

The base of the skull is very 
irregular and complex ; capable 
of being studied to advantage 
only with a specimen or plate. 
Its general outline is oval. Its 
principal foramina are, the fora- 
men magnum occipitis, foramen 
incisivum, posterior palatine 
foramen, foramen lacerum ante- 
rius, foramen lacerum postcrius, 
and the special foramina of the 
sphenoid bone. 

Interior Regions of the Cra- 

roof of skull, is generally smooth wS^u^ZLXa for "ne 
convolutions of the brain, and also by a groove for theWtudM 
sinus of the dura mater, and depressions, on each side of ' the 
sagittal suture, for the glands of Pacchioni 




Front View of the Skull.— 1. Os 
frontis. 2. Nasal tuberosity. 3. Supra- 
orbital ridge. 4. Optic foramen. 5. 
Sphenoidal fissure. 6. Sphenomaxil- 
lary fissure. 7. Lachrymal fossa. 8. 
Opening of the anterior nares, and the 
vomer. 9. Infra-orbital foramen. 10. 
Malar bone. 11. Symphysis of the 
lower jaw. 12. Anterior mental fora- 
men. 13. Ramus of the lower jaw-bone. 
14. Parietal bone. 15. Coronal suture. 
16. Temporal bone. 17. Squamous su- 
ture. 18. Great wing of the sphenoid. 



The base of the cranium within, exhibits three regions anterior 
mxMte, and postenor. The anterior fossa lodges thfanterior ffi 
ISfS^^K? 1 1 l d iS SSa ^dfe lobes of thesa 



while, the, pons Varolii, medulla oblong^; Ind) ITeheUnSZl 
contained m the posterior fossa. umm are 
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The Orbit— The : cavity for the eye is a somewhat quadrangular 
pyramid formed of seven bones ; the frontal, superior maxiflarv 
malar, sphenoid, ethmoid, palate, and lachrymal bones 

Wasal Cavities {See fig. 11.)— These are contained between the 
cribriform plate of the ethmoid and the sphenoid bones above ■ in 
front, the ossa nasi and cartilages of the nose ; below, the palate 
processes of the superior maxillary and palate bones ; outside the 
superior maxillary, ethmoid, and inferior turbinated bones. ' Be- 
tween the two cavities is the septum narium, formed by the vomer 
nasal lamella of the ethmoid, and the nasal cartilage. 

Fig. 15. 




External View of the Base of the Cranium.— 1. Hard palate. 2. Foramen 
incisivum. 3. Palate plate of palate bone. 4. Crescentic edge. 5. Vomer. 6. 
Internal pterygoid process of sphenoid bone. 7. Pterygoid fossa. 8. External 
pterygoid process. 9. Temporal fossa. 10. Basilar process. 11. Foramen mag- 
num. 12. Foramen ovale. 13. Foramen spinale. 14. Glenoid fossa. 15. Meatus 
auditorius externus. 16. Foramen lacerum anterius. 17. Carotid foramen. 
18. Foramen lacerum posterius. 19. Styloid process. 20. Stylo-mastoid fora- 
men. 21. Mastoid process. 22. Condyles of occipital bone. 23. Posterior con- 
dyloid foramen. 



The outlets from these fossae in front are the anterior nares ; 
behind, the posterior nares. The passages, nearly horizontal, 
through the nasal cavities are, the superior, middle, and inferior 
meatus. The superior is the smallest. The middle contains the 
opening into the antrum maxillare. The inferior presents the ori- 
fice of the ductus ad nasum from the lachrymal sac. 

Ossa Triquetra, or Wormiana. — These are small, irregular bones, 
not always present or of the same shape, included in the sutures, 
especially the lambdoidal. 
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Fontanelles.— These, most interesting in obstetric anatomy, are 
places of deficient ossification at the junction of the bones in the 
head at and for a time after birth. ' They are the anterior and 
posterior fontanelles, and two smaller ones on each side. 

Diameters of the Head.— In the adult of European race, the 
cranium is about six inches and a half in length, five inches in 
height, and five and a half transversely. 



Internal Surface of the Base of the Cranium.— 1. Anterior fossa for 
anterior lobes of the cerebrum. 2. Lesser wing of the sphenoid bone. 3. Crista 
galli. 4. Foramen caecum. 5. Cribriform plate. 6. Processus olivaris. 7. 
Foramen opticum. 8. Anterior clinoid process. 9. Groove for the carotid 
artery. 10. Greater wing of the sphenoid bone. 11. Middle fossa for middle 
lobes of the cerebrum. 12. Petrous portion of temporal bone. 13. Sella turcica. 
14. Basilar gutter for the medulla oblongata. 15. Foramen rotundum. l(i. 
Foramen ovale. 17. Foramen spinale. 18. Posterior fossa for the cerebellum. 
19. Groove for the lateral sinus. 20 Bidge for the falx cercbelli. 21. Foramen 
magnum. 22. Meatus auditorius internus. 23. Posterior foramen lacerum for 
the jugular vein. 

Internal Capacity. — Morton gives, as the average capacity of 
the Anglo-Saxon and German cranium, ninety cubic inches ; of 
the native African races, eighty-five inches ; other races coming 
between. 

Form of the Head. — Dividing the human species into five varie- 
ties, the head in the Caucasian or European maybe described as 
of a rounded or oval shape. In the Mongolian race it isrpyrainidal. 
rising from the prominent cheek bones and almost vertical occiput 
toward the sagittal suture. In the Malay the same shape of the 
head is seen, with a broader and flatter face. The head of the 
American Indian is also like that of the Mongolian, with some- 
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what greater prominence of the face. The Negro has a skull long 
antero-posteriorly, with low forehead, full occiput, and prominent 
maxilla. 

Facial Angle. — After Camper, this is obtained by drawing a 
line from the anterior margin of the upper jaw to the most promi- 
nent part of the forehead, and crossing this by a horizontal line 
from the external meatus of the ear to the lower edge of the nose. 
Morton asserts the mean facial angle of the Caucasian race to be 
80° ; of the Mongolian, 77° ; of the Malay, American Indian, and 
Negro, 75°. All that the facial angle determines is the proportion 
of development between the head and face. 

HYOID BONE. 

Connected in man with no other bone, the os hyoides is attached 
to the root of the tongue and the larynx. It is shaped like the 
letter U, or a horse-shoe, the convexity being forward. Besides 
the central body, it has two greater and two lesser cornua. The 
greater project backwards, each terminating in a tubercle. The 
lesser cornua ascend, to the length of a few lines, from the junction 
of the body and the greater 
cornua ; they are general- 
ly cartilaginous. Several 
muscles and ligaments are 
connected with this bone. 



THE THORAX. 

The sternum, ribs, and 
dorsal vertebrae, inclose the 
chest. Its shape is that of 
an imperfect cone, notched 
in front, below, and flat 
above, concave behind, 
and open at the top. 

Sternum. 

Composed of three pieces, 
this bone is flat and oblong. 
In old age the pieces are 
consolidated into one. 

The first or upper piece 
is the thickest. The clavi- 
cle on each side articulates bone of f hc sternum . 2 . Second bone of the 
with it at its upper corner ; sternum . 8 . Third bone or enaiform carti- 
lower down are small cavi- lage> 4 Firat dorsal ver tebra. 5. Last or 

ties for the first rib and twelfth dorsal vertebra. 6. First rib. 7. Its 
part of the second. _ head. 8. Its neck. 9. Its tubercle. 10. Se- 

The second Or middle yenth or last true rib. 11. Its cartilage. 12. 
piece is the longest, but is Angle of eleventh rib. 13. Its body. 

4* 
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Front View of the Thorax.— 1. First 
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narrower than the first, though widening below. With its sides 
articulate the cartilages of part of the second rib, the whole of the 
third, fourth, fifth, sixth, and part of the seventh. 

The third piece is often a cartilage only. It varies much in 
shape, being sometimes bifurcated. It is often called the xyphoid 
or ensiform cartilage. Part of the cartilage of the seventh rib is 
attached to its side. 

Ribs. 

Twelve on each side ; seven whose cartilages reach the sternum, 
called true ribs, and Jive others below, the false ribs. The last two, 
with free ends, are called floatmg ribs. 

The sternal end of each rib is larger than the vertebral end. 
The latter is rounded, with a ridge dividing it into two surfaces. 
Beyond this round head is a neck, and an inch from the head is a 
tubercle, which articulates with the transverse process of a verte- 
bra. A smaller tubercle receives the external costo-transverse liga- 
ment. The internal costo-transverse ligament is inserted into the 
upper edge of the neck of the rib. 

Besides a twist in its whole shape, each rib has an angle, as 
though it ha'd been bent. Along its rounded upper edge the inter- 
costal muscles are inserted. Within the thin and cutting lower 
edge, for two-thirds of its length, is a groove for the intercostal 
nerve and vessels. 

The first rib is the smallest and most simple in form. The sub- 
clavian artery rests in a fossa on its upper surface ; to which are 
attached the scalenus anticus and scalenus medius muscles. This 
rib has no intercostal groove. 

The longest rib is the eighth ; after that they decrease to the 
last ; which also is without an intercostal groove. 



THE PELVIS. 

Two ossa innominata, the sacrum, and the coccyx inclose this 
cavity. 

OSSA INNOMINATA. 

Large, irregular, 8-shaped bones, one on each side, known as 
the hip-bones. Until puberty each innominatum consists of three 
bones united ; the ilium, pubes, and ischium. 

Ilium. 

A very large, flat or concavo-convex bone, the uppermost of the 
pelvis. Its outer surface or dorsum is smooth in the main, and 
bounded above by the crest, below by the acetabidum, before' and 
behind by the anterior and posterior bordt rs. Three semicircular 
lines cross the dorsum ilii. Between the upper and the crest 
originates the gluteus maximus muscle. Between the upper and 
middle curved lines the gluteus medius arises. The space between 
the middle and lower lines gives origin to the gluteus minimus. 

Of the internal surface, the anterior or larger part, the venter or 
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iliac fossa, is smooth ; the iliacus interims muscle lodges upon it 
Behind this fossa is a rough surface ; the upper part of which has 
attached to it the posterior sacro-iliac ligaments, and the lower 
part articulates with the side of the sacrum. 

The crest of the ilium is a convex, thick, curved line ; thickest 
behind. In front it ends in the anterior superior spinous process ■ 
behind, in the posterior superior spinous process. To the outer 
edge of the crest are attached the tensor vaginae femoris, obliquus 
externus, and latissimus dorsi muscles ; to the inner ed^e the 
transversahs abdominis, and two other muscles : between the two 
edges the obliquus internus. 



Fig. 18. 




Anterior View of the Male Pelvis. 



The anterior superior spinous process of the ilium gives origin to 
the tensor vaginse femoris, sartorius, and iliacus internus muscles, 
and attachment to the fascia lata and Poupart's ligament. Just 
beneath the process is a notch, ending in the anterior inferior 
spinous process. To this is attached the straight tendon of the 
rectus femoris muscle. 

On the posterior border of the ilium, separated by a notch, are 
the posterior superior and posterior inferior spinous processes. 
The great sacro-sciatic notch is below the inferior process. 

Pubes. 

This forms the anterior part of the innominatum. It consists 
of a horizontal body and a descending ramus. 

The outer extremity of -the body is the thickest, and constitutes 
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one-fifth of the acetabulum. At the inner extremity is the sym- 
physis pubis. 

The upper surface of the body of the puhes presents its spine, 
and, going backward from this, a ridge called the hnea iho-pec- 
tinea. To this line parts of Poupart's and Key's ligaments are 
attached. The under surface of the body has a sharp margin for 
the upper part of the circumference of the thyroid or obturator 
foramen. 

The ramus of the pubes goes outwards and downwards to join 
the ramus of the ischium. Its outer border forms part of the 
margin of the thyroid foramen. The crus penis in the male is 
attached to its inner border. 

Ischium. 

Situated beneath the ilium, and behind and below the pubes, 
this bone is at the lowest part of the innominatum. It has a body 
and a ramus. Of the body, the smooth inner surface is called 
the plane of the ischium. At its posterior part is the spine of 
the ischium ; to which is attached the lesser sacro-sciatic liga- 
ment. Lower than this is the tuberosity of the ischium, on which 
we sit. It gives origin to the semi-tendinosus and semi-membra- 
nosus muscles, and the long head of the biceps flexor cruris. The 
great sacro-sciatic ligament is attached to a ridge in front of this. 
The ramus of the ischium ascends to join that of the pubes. Be- 
low, its inner surface gives a sharp border to form part of the 
margin of the obturator foramen. 

Acetabulum. 

The acetabulum or cotyloid cavity, the socket for the thigh bone, 
is a deep hemispherical depression, formed in its upper two-fifths 
by the ilium, internal one-fifth by the pubes, and lower and pos- 
terior two-fifths by the ischium. Its rim is prominent but un- 
even. On the inner side is the deep cotyloid notch; at the end of 
which is a circular depression at the bottom of the cavity, in 
which lodges a mass of fat, and around which arises the ligamen- 
tum teres. 

Thyroid Foramen. 

The thyroid or obturator foramen, oval in the male, triangular 
in the female, is a large opening, bounded by the pubes and ischi- 
um. Except a groove above for the obturator nerve and vessels 
it is filled by a membranous ligament. 

The sacrum and coccyx have been described with the spine. 



UPPER EXTREMITY. 
SHOULDER. 

Two bones in man form the shoulder ; the scapula or shoulder- 
blade, and the clavicle or collar-bone. 



SCAPULA — CLAVICLE. 
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Scapula. 

A thin, flat, three-sided bone, reaching downward from the 
second to the seventh rib, behind the thorax on each side 

The venter or costa of the scapula is the concave face which 
presents _ anteriorly towards the 
ribs, and is occupied by the subscap- 
ularis muscle. The dorsum or pos- 
terior surface is unequally divided 
by the spine of the scapula. In 
the smaller space or fossa above 
the spine arises the supra-spinatus 
muscle ; in the larger space below 
it, the infra-spinatus. 

The acromion process is at the 
outer extremity of the spine. In 
front, this process articulates with 
the clavicle. 

Part of the deltoid muscle arises 
from the edge of the spine of the 
scapula ; and the trapezius muscle 
is inserted into it. 

At the external angle of the sca- 
pula is a process hollowed out for 
the glenoid cavity of the shoulder- 
joint. This is a shallow socket of 
an oval shape. At its top is a 
mark for the origin of the long 
head of the biceps muscle. The 
glenoid process has a narrow neck ; 
from this, forwards and outwards, 
extends the coracoid process of the 
scapula. Its name is given (from 
corax, a crow) from its shape re- 
sembling a crow's beak. From 
its end originate the coraco-bra- 
chialis muscle and the short head 
of the biceps. The pectoralis 
minor muscle is inserted into it. 

The superior angle of the scapula is almost a right angle ; into 
it is inserted the levator scapula) muscle. The superior edge is 
thin ; the coracoid notch divides it ; tins notch, made a foramen by 
a ligament, transmits the supra-scapular nerve and artery. 

The inferior angle is pointed. The teres major muscle arises 
from its posterior surface. 

Clavicle. 

A long, transverse, /-shaped bone, extending from the upper 
part of the sternum to the scapula. The two-thirds nearest the 
sternum are convex in front ; the humeral third is concave in front. 
Near the sternal end, inferiorly, is a roughness for the attachment 
of the costo-clavicular ligament ; next to this the subclavius muscle 




Venter of Scapula.— 1, 1, 1. Ob- 
lique ridges. 2, 2. Fossa for sub- 
scapularis muscle. 3. Superior bor- 
der. 4. Superior angle. 5. Supra- 
scapular notch. 6. Coracoid pro- 
cess. 7. Acromion process. 8. Spine 
of scapula. 9. Articular surface. 10. 
Glenoid cavity. 11. Head of scap- 
ula. 12. Neck. 13. Inferior border. 
14. Inferior angle. 15. Posterior 
border. 10. Origin of spine. 
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is inserted ; and near the humeral end is attached the coraco- 
clavicular ligament, to a ridge and tubercle. The pectoralis 
major muscle arises in part from the ante rior edge of the clavicle 
The sternal end of this hone is the thickest, and is elongated 
behind and below. The humeral end has a 
Fig. 20. face for articulation with the acromion pro- 

cess of the scapula. 



Anterior View of 
Humerus op the Right 
Side. — 1. Shaft or dia- 
I>hysis. 2. The head. 

3. Anatomical neck. 

4. Greater tuberosity. 
6. Lesser tuberosity. 6. 
The bicipital groove. 7. 
External bicipital ridge 
for pectoralis major. 8. 
Internal bicipital ridge. 
9. Point of insertion of 
deltoid muscle. 10. Nu- 
tritious foramen. 11. 
Face for head of the ra- 
dius. 12. Face for the 
ulna. 



ARM. 

The arm consists of a single bone ; the 
humerus. 

Humerus'. 

This long, cylindrical bone consists of a 
round head, an ill-defined neck, a shaft, and 
two condyles. The head is hemispherical, 
and fits into or against the glenoid cavity of 
the scapula. The an atomical neck of the b< >ne 
is a groove, just beyond the articulation. A 
greater external, and a lesser internal tuberosity 
are below this neck, with a perpendicular 
groove between them for the tendon of the 
long head of the biceps muscle. Into the 
greater tuberosity are inserted the supra- 
spinatus, infra-spinatus. and teres minor 
muscles ; into the lesser tuberosity, the sub- 
scapularis. The pectoralis major, teres 
major, and latissimus dorsi muscles are in- 
serted into the humerus below its head, near 
the edges of the bicipital groove. Between 
the anatomical neck and these insertions is 
the so-called surgical neck of the bone. 

The deltoid muscle is inserted on the outer 
side of the middle of the humerus. The 
coraco-brachialis is attached on its inner 
side. The nutritious foramen is a little lower ; 
and above this a spiral groove, occupied by 
the profunda major artery and the muscular 
spiral nerve. 

The humerus flattens below, and widens, 
having a ridge on each side extending to the 
internal and external condyles. Of these the 
internal is the most prominent. Anteriorly, 
the lower extremity of the bone presents 
the lesser sigmoid cavity, for the coronoid 
process of the ulna. Posteriorly is found 
the greater sigmoid cavity, for the olecranon 
process. 



ULNA. 
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FOREARM. 

The forearm contains two bones ; the radius, on the side with 
the thumb, and the ulna, on the side of the little finger. 

Radius. 

Small above, where it contributes but little to the elbow-joint ; 
larger below, for firm union with the wrist. The upper end pre- 
sents a rounded head, having a shallow 
depression which meets a slight projec- 
tion of the end of the humerus. Below 
this is a distinct neck, embraced by a 
ligament within which it turns. In- 
ternally, below this neck, is a tubercle 
for the biceps tendon. 

The outer surface of the radius is 
curved. The thick inferior end articu- 
lates with the scaphoid and lunar 
bones of the wrist, as well as, laterally, 
with the ulna. The styloid process of 
the radius is below, on the outside ; to 
it is attached the external lateral liga- 
ment. 

Three grooves on the back of the 
lower part of the radius transmit the 
tendons of the extensor muscles to the 
hand. The extensor major pollicis has 
the deepest mark. 

Several muscles arise from the radius, 
which will be hereafter described. 



Ulna. 

This is longer than the radius, and 
upon its inner side in the skeleton. It 
is largest at its upper end. Behind the 
elbow-joint, it ascends in the olecranon 
process. Into this the tendon of the 
triceps extensor cubiti muscle is inserted. 
In front is the coronoid process ; into 
which is inserted the brachialis antidts 
muscle. The greater sir/moid cavity lies 
between these two processes ; it receives 
the end of the humerus. The lesser 
sigmoid cavity is outside of the coro- 
noid process, and receives the head of 
the radius. The anconeus muscle is 
inserted behind it ; and the supinator 
radii brevis arises from a ridge near it. 

The upper three-fourths of the anterior face of the ulna give 
origin to the flexor profundus digitorum muscle. Below this, lies 
tlie pronator quadratus muscle. Posteriorly, the idna gives origin 
to the extensores pollicis and indicator muscles. To its outer edge 
the interosseous ligament is attached. 



Anterior View of Ra- 
dius of Right Side — 1. Cy- 
lindrical head. 2. Surface for 
lesser sigmoid cavity of the 
ulna. 3 Neck of the radius. 
4. Its tubercle, for insertion 
of biceps muscle. 5. Interos- 
seous ridge. 6. Concavity for 
lower end of the ulna. 7. Car- 
pal surface. 8. Styloid pro- 
cess. 9. Surface for pronator 
quadratus muscle. 
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At its lower end the ulna is round, with a smooth surface foi 
the radius, on its outside. From the inner side goesofl tne styloid 
process, fco which the internal lateral 
IV. 22. ligament is attached. Behind the pro- 

cess is a groove for the extensor carpi 
i ulnaris tendon. 



Anterior View op Ulna op 
the LeptSide. — 1. Olecranon 
process. 2. Greater sigmoid 
cavity. 3. Coronoid process. 
4. Lesser sigmoid cavity. 5. 
External surface. 6. Ridge 
for interosseous ligament. 7. 
Small head for the radius. 8. 
Carpal surface. 



CARPUS. 

The carpus or wrist consists of eighti 
hones, in two rows. The wrist is con- 
vex posteriorly, concave anteriorly ; 
through the concavity pass the flexor 
tendons. 

Fie 23. 




Articulations op Boneso^ tiiio Carits. 
— 1. Ulna. 2. Radius. 3. Inter-articular 
fibro-cartilage. 4. Metacarpal of thumb. 5. 
Metacarpal of first finger. C. Metacarpal of 
second finger. 7. Metacarpal of third finger. 
8. Metacarpal of fourth finger. S. Sca- 
phoid". Li. Lunar. C. Cuneiform. P. Pisi- 
form. T, T. Trapezium and trapezoid. M. 
Magnum. U. Unciform. 



The upper row of bones contains the scapTwid, lunar, cuneiform, 
and pisiform. The lower row has the trapezium, trapezoid, mag" 
num, and unciform. 

The scaphoid, or boat-shaped bone, is on the radial side of the 
upper row. Above, it is convex, to articulate with the end of the 
radius ; below, concave for the magnum. It also articulates with 
the lunar, trapezium, and trapezoid. 

The lunare, lunar, or crescent-shaped bone, has a convex upper 
surface, which joins the radius, and articulates below with the 
magnum, and at the side with the cuneiform. 
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The cuneiform, or wedge-shaped bone, is joined below to the 
unciform, and at the side to the pisiform. It has a round face to 
meet the latter bone. 

The pisiform, or pea-shaped bone, is the smallest of the carpus. 
It unites only with the cuneiform. It forms a prominence on the 
palmar face of the wrist, at the ulnar side. 

The trapezium is many-sided. It articulates with the trapezoid 
the scaphoid, and the metacarpal of the thumb. 

The trapezoid is smallest of the lower row ; it has a pyramidal 
shape, the apex being on the palmar side. 

The magnum is the largest bone of the carpus. It is four-sided, 
with a rounded head or tubercle on its dorsal surface. 

The unciform is remarkable especially for a hooked process on 
the palmar side. 

METACARPAL BONES. 

These are five, one for each digit. Each metacarpal has a round 
head, to join with the first phalanx below ; a rough four-sided base 
above, for its carpal articulation ; and a prismatic shaft, on the 
sides of which the interossei muscles are attached. 

The longest metacarpal is that of the index or fore-finger. 
That of the thumb is short and thick. The smallest is that of 
the little finger. 

FINGERS. 

Each finger has & first, second, and third phalanx ; counting from 
the metacarpal bone. The thumb has but two phalanges. The 
first phalanx is always the largest, and is convex on its dorsal 
surface, flat on the palmar side. A concavity at its upper end 
receives the round head of the metacarpal bone. Below it pre- 
sents to the end of the second phalanx two small tuberosities with 
a groove between them. 

The second phalanx has at its upper end two concavities with 
a ridge between them ; at its upper end two tubercles with an 
intermediate groove, to meet the third. 

The third phalanx is smallest. Its upper end resembles that 
of the second ; its lower extremity is thin, rough, and flat. 

The fore-finger is called the index. The middle and longest 
finger has been sometimes named the impudicus; the third, annu- 
laris ; the little finger, auricularis. 

Sesamoid Bones. — Two of these (named from sesamum, oriental 
barley) are usually in the metacarpophalangeal joint of each 
thumb, connected with the flexor tendon. They are not unfre- 
' quently wanting. 



LOWER EXTREMITY. 
Femur. 

This, the thigh bone, is the longest of all the bones. It has a 
head, neck, shaft, and condyles. 
5 
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The head is nearly spherical, to be received into the acetabulum. 

Near its middle, above, is a depression 
for the ligamentum teres. The neck 



24. 

shortens and approaches a right angle 
in its direction in old age, when it is 
more liable to fracture. Outside, at 
the lower end <>f the neck, is the large 
process called the trochanter major. 
The gluteus medius, gluteus minimus, 
and other muscles arc, inserted into 
this. 

The trochanter minor is lower and 
more internal ; the iliacus interims and 
psoas magnus muscles are inserted into 
it. Into a ridge between the tro- 
chanters behind is inserted the quad- 
ratus femoris. 

The shaft of the femur is arched, the 
convexity being in front. Over its an- 
terior surface is the origin of the cru- 
rseus muscle. The linea aspera is a 
strong ridge up and down the posterior 
surface of the bone. It has two edges ; 
to the outer are attached the tendon of 
the gluteus maximus, and the muscular 
origin of the vastus externus and the 
short head of the biceps. Into the 
inner edge of the linea aspera are in- 
serted the pectineus and adductor mag- 
nus ; and from this edge arises the 
vast us internus. 

The condyles, internal and external, 
are at the lower end of the femur, which 
widens towards them. The external 
condyle has upon its posterior face the 
origin of the popliteus, part of the gas- 
trocnemius and plantaris muscles. The 
internal condyle is longest. It also 
gives part origin to the gastrocnemius. 
Each condyle has marks for the crucial 
and lateral ligaments. 

The fossa "in front of the condvles 
for the patella receives its largest con- 
tribution from the external condyle. 

Patella. 

A flat bone of a roundish triangular shape, commonly known 
as the cap of the knee or knee-pan. It is thickest and widest 
above, where the tendon of the quadriceps femoris is inserted into 
it. Below, the continuation of the same tendon, in which (like a 
sesamoid bone) the patella may be considered as situated is called 



POSTERIORVrEW OF THE FE- 
MUR.— 1. Depression for round 
ligament. 2 The head. 3 De- 
pression for rotary muscles. 
4. Trochanter major. 5. Tro- 
chanter minor. 6. Roughness 
for gluteus maximus tendon. 
7, 7. Linea aspera. 8 Surface 
for gastrocnemius muscle. 9. 
External condyle. 10 Depres- 
sion for anterior crucial liga- 
ment 11 Depression for pos- 
terior crucial ligament. 12 
Origin of internal lateral 
ligament. 
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the ligament of the patella ; this is in- Fig. 25 

sorted in the tibia. The knee-pan is , 
covered anteriorly only by the skin. 

Tibia. 

The inner and larger of the two bones 
of the leg. Its liead, or large upper 
end, presents an oval surface, divided 
by the upright spinous process into two 
parts, each oval, for the condyles of the 
femur. Projections on each side are 
called the external and internal con- 
dyles of the tibia. At the back part 
of tbe external condyle is a small face 
for the articulation of the fibula. 

In front, below the head, is a tubercle 
for the tendon or ligament of the patella. 
Posteriorly, is the insertion of the pop- 
liteus muscle, and the origin of the 
soleus. 

Of the body, the inner surface is 
covered only by skin. The outer sur- 
face is occupied by the tibialis anticus 
and extensor digitorum. The tibialis 
posticus and flexor digitorum arise from 
its posterior surface. 

The outer edge of the tibia has at- 
tached to it the interosseous ligament. 
To the upper portion of the rounded 
inner edge are attached the tendons of 
the sartorius, semi-tendinosus, and gra- 
cilis muscles. 

The lower end of the tibia is smaller 
than the upper. Internally, it presents 
the internal malleolus or large process of 
the ankle. Outside, it articulates, by 
a fossa, with the lower end of the fibula. 
Between these parts, at the end of the 

bone, is a concavity which rests and moves, by a hinge-like joint, 
upon the astragalus. 

The extensor tendons lie over the anterior surface of the lower 
end of the tibia ; the tendon of the flexor longus pollicis marks its 
posterior surface. 

Fibula. 

Much more slender than the tibia, this bone is external to it, 
and, above, somewhat behind it ; not reaching to the articulation 
of the knee. It supports the head of the tibia, having an enlarge- 
ment or head to articulate with its outer condyle. The biceps 
flexor cruris is inserted into its styloid process. 

The body of the fibula has three surfaces ; internal, external, 
and posterior. The internal or tibial surface presents a long ridge 



Anterior View op the 
Tibia. — 1. Spinous process. 
2 Surface for condyles of the 
femur. 3. Face for head of 
the fibula. 4. The head. 5. 
The tubercle. 6, 0. Spine and 
shaft of the bone. 7. Internal 
malleolus. 8 Process for in- 
ternal lateral ligament of the 
ankle. 9 Tarsal surface 10. 
Face for lower end of fibula. 
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Fig. 26. for the interosseous ligament. The exten- 

r sor communis and extensor proprxus polll- 

cis arise in front of this ridge ; behind it, 
the tibialis posticus partly arises. 

The wide external surface is a long 
spiral, anterior above, and becoming pos- 
terior below. The peroneus longus and 
peroneus brevis muscles arise from the 
upper portion of this surface, and their 
tendons pass through a groove on its lower 
part. On the posterior surface, which is 
somewhat spiral, arise the soleus and flexor 
longus pollicis muscles. 

The external malleolus is a long descend- 
ing process of the lower end of the fibula. 
It is somewhat triangular, with a pointed 
termination, the coronoid process, to which 
the external lateral ligament is attached. 
Within, the malleolar process articulates 
with the astragalus. 



TARSUS. 

Seven bones form the tarsus ; the astra- 
galus, os calcis, scaphoid, cuboid, and in- 
ternal, middle, and external cuneiform. 

Astragalus. — Composed of a luad and 
a body. The body is rounded above for 
the tibial articulation; nearly flat at the 
sides, for the two malleoli ; underneath, 
the body is concave. The anterior part or 
head is convex in front, and widest trans- 
versely. A constriction or neck intervene 8 
between the head and the body. 

Os Calcis. — This, the heel-bone, is the 
largest of the tarsus. It articulates above 
with the astragalus by two surfaces, having between them a groove 
for the interosseous ligament. 

Externally the os calcis is covered by skin. The tendons of the 
peroneus longus and peroneus brevis mark the surface Avith grooves. 
On its internal surface is the sinuosity, occupied by tendons, nerves, 
and bloodvessels going to the plantar region of the foot. , 
Behind, the bone is rough below for the insertion of the tendon 
Achillis ; above, it is smooth. Underneath, the os calcis has three 
tuberosities, for ligaments and tendons. 

In front, are the erreatcr and lesser apophyses. The greater joins 
the cuboid bone. The lesser is hook-shaped, passing forward and 
ascending to meet the astragalus. The tendon of the flexor longus 
pollicis passes through a groove on its surface. 

Scaphoid.— Thickest above, convex in front, concave behind. 
The anterior surface has three facets for the cuneiform bones. The 
astragalus fits into the posterior deep concavity. The tibialis pos- 



The Fibula. — 1. Head. 
2 Articular face. 3. Inser- 
tion of external lateral 
ligament. 4. Shaft. 5, 5. 
External face. 6. Inter- 
osseous ridge. 7 Face for 
lower end of tibia. 8. Mal- 
leolus externus. 9 Tarsal 
surface. 
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ticus muscle is inserted into a tubercle 
on the inner face of this bone. 

Cuboid. — Convex and rough above. 
Underneath, at the end of a ligament- 
ous ridge, is a groove for the peroneus 
longus tendon. In front, the cuboid ar- 
ticulates with the last two metatarsals ; 
behind, with the great apophysis of the 
heel bone ; internally, with the external 
cuneiform. 

Internal Cuneiform. — Largest of the 
three. The point of the wedge is upper- 
most. It is concave externally, convex 
internally, where it is covered by tegu- 
ment only. Behind, it joins the sca- 
phoid by a triangular surface ; in front, 
it meets the metatarsal of the great toe. 
The tibialis anticus muscle is inserted 
into the inner side of the rounded base 
or lower part of the bone. 

Middle Cuneiform. — Smallest of the 
three. The apex of the wedge is down- 
wards. In front, it joins the second 
metatarsal, internally, with the internal 
cuneiform ; externally, with the external 
cuneiform, and behind with the scaphoid. 

External Cuneiform. — Size interme- 
diate between the tw r o others. The nar- 
row part of the wedge is below. Its 
joints, in front, the third metatarsal ; 
on its inner side, by two surfaces, the 
internal cuneiform and second metatar- 
sal ; behind, the scaphoid. Outside, it 
has a process which joins anteriorly with 
the fourth metatarsal bone, and poste- 
riorly with the cuboid. 

METATARSAL BONES. 



Fig. 27. 




Upper Surface op thi? 
Left Foot. — 1. Astragalus. 
2. Its anterior face. 3. Os cal- 
cis. 4. Navicular, or sca- 
phoid. G. Internal cunei- 
form. 6. Middle cuneiform. 
7 External cuneiform 8. 
Cuboid bone. 9, 9 Metatar- 
sal bones. 10 First phalanx 
of the big toe. 11. Second 
phalanx of the big toe. 12, 
the first ; 13, second ; and 14, 
third phalanges of the other 
toes. 

Five in number, one for each toe. At 
their bases they articulate with the cuboid and cuneiform bone9, 
By rounded heads they join the first phalanges of the toes. 

The first metatarsal, on the inside, is the thickest and shortest. 
It articulates by a large base with the internal cuneiform. The 
peroneus longus tendon is inserted into it. Sesamoid bones are 
met with in its phalangeal articulation. 

The second is the longest of all. It articulates with the middle 
cuneiform behind, internally with the internal cuneiform, exter- 
nally with the external cuneiform and third metatarsal. 

The third joins by its base with the external cuneiform, and, 
outside, by two facets, with the fourth metatarsal. 

The fourth articulates with the cuboid, and, at its sides, with 
the third and fifth. 

5* 
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The fifth and smallest articulates with the cuboid and fourth 
metatarsal. From its base projects outwards and backwards a 
tubercle, which receives the tendons of the peroneus tertius and 
peroncus hrevis muscles. 

TOES. 

Each has a first, second, and third phalanx, counting from the 
metatarsus, except the great toe, which has but two. 

The first phalanx is always smaller than the first of the corre- 
sponding finger. Their bodies are narrow, their bases concave, 
their distal ends have two small convexities with a groove between 
them. 

The second phalanges have small bodies ; their bases have two 
concavities with a ridge between ; the anterior ends, two con- 
vexities with an intermediate groove. 

The third phalanges arc still smaller. The articulating base 
has two concavities and a ridge. The extremity is rough and 
flattened. 

THE TEETH. 

Man has two sets of teeth : first, twenty small deciduous or milk 
teeth ; afterwards thirty-two permanent teeth. Of the former, 
there are in each jaw four incisors, two canines, and four back 



Eig. 28. 




Eioht Teeth or Ose Side or Lowkr Jaw.— 1. Incisors. 2. Cuspids or canine 
teeth. 3. Bicuspids. 4. First two molars. 5. Dens sapienti®. 



STRUCTURE OF THE TEETH, 
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teeth or molars. Of the permanent set, in each jaw, four in front 
arc incisors, two (one on each side) are canines, jour (two on each 
side) are bicuspid or premolars, and six (three on each side) 
molars. 1 

Each tooth has a projecting crown, a neck, and a concealed 
fang or root. The root is implanted in the alveolus of the jaw ■ 
which is lined with periosteum. ' 

The edge of the incisor tooth is cutting, as the name implies • 
the crown is wedge-shaped ; the fang is long and simde The 
upper incisors are largest. 

The canines have a conical, somewhat pointed crown and a 
single fang, longer than that of the incisors. The upper ones are 
largest. 

_ The premolar or bicuspid teeth have the surface of the crown 
divided, not deeply, into two cusps or 
prominences. Their fangs are single, 
hut with a partial division, espeeially 
at the apex. The upper ones are larger 
than the lower. 

The molars have broad crowns, sur- 
mounted by four or five tubercles. The 
first and second molars have three fangs 
in the upper jaw, two in the lower ; the 
third (wisdom tooth) has one fang, 
grooved as though becoming divided 
into three or two. 

Structure of the Teeth. 

Each tooth, in vertical section, shows 
an interior cavity containing the pulp, 
with the bloodvessels and nerves belong- 
ing to it. The solid tooth consists of 
dentine, enamel, and cementum or crusta 
petrosa. 

Dentine differs in structure from bone; Magnified Section o? a 
being shown by the microscope to con- Tooth.— 1. Enamel. 2, 7. Ce- 
sist of minute wavy and branching tu- mentum. 3. ivory. 4. Fora- 
7w//, about ^'jjj of an inch in diameter, men. 5. Dental cavity, e. 
imbedded in the dense intertubular Osseous corpuscles. 
tissue. The tubuli are vertical in the 

summit of the crown, oblique in the neck, and inclined downwards 
in the lower part of the neck. 

Enamel is the hardest part of a tooth. It forms a thin crust 
over the exposed part of the crown, thinning down towards the 
neck. Microscopic examination shows it to be composed of 
parallel six-sided columns, directed vertically at the summit of the 
crown, and horizontally at the sides. 

CI mentum or crusta petrosa is intermediate in compactness 
between enamel and dentine. It covers the fangs of the teeth. 
Its structure is like that of bone, having the Haversian canals and 
lamella?. 

Chemically, teeth are composed of phosphate and carbonate of 
calcium, traces of fluoride of calcium, and other salts, and a little 
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gelatinoid animal matter. Dentine has seventy-two parts of 
mineral matter and twenty-eight parts of gelatin. 

Development of the Teeth. 

In the sixth and seventh week of foetal life the germs of the 
milk-teeth hcgin to form in a groove of the maxillary mucous 
membrane. Calcification of the permanent teeth commences a 
little before birth ; both sets of teeth being thus in the jaws 
together, long before their eruption. 

Early in foetal life, the dental groove becomes closed over and 
subdivided by septa Into follicles, within each of which a papilla 
arises. The follicles then change into dental sacs, and the papillae 
into tooth-pulps. Within the enlarging sac, but at the expense of 
the pulp, the dentine forms. From the lining of the dental sac La 
developed (at first quite soft) the enamel organ, composed of fibres, 
united to the dentine of the pulp-surface. In the place of their 
contact, called the enamel membrane, the mineral deposition which 
gives the enamel hardness occurs. 

Eruption of the teeth takes place when their size and hardness 
induce absorption of the gum by pressure. 

Of the milk-teeth, the central incisors come through the gum at 
about the seventh month of infancy ; those of the lower jaw usually 
first. Lateral incisors, eighth to tenth month ; anterior molars, 
twelfth to fourteenth month; canines (stomach and eye teeth), 
fourteenth to twentieth month ; posterior molars, eighteenth to 
thirty-sixth month. 

Fis. 31. 





i c* 

Teeth at Five Years.— i. Temporary incisors, c. Temporary canine, m. 
Temporary first and second molar, and first permanent molar, i'. Permanent 
incisors, c'. Permanent canine, b'. Permanent bicuspids, m'. Permanent 
second molar. 

Permanent teeth come out as follows : Between six and a half 
and seven years of age, the first molars; seventh year, middle in- 
cisors; eighth year, lateral incisors; ninth year, first premolar; 
tenth year, second premolar; eleventh to twelfth year, canine; 
twelfth to thirteenth year, second molars ; seventeenth to twenty- 
first year, lust molars. 
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CHAPTER II. 

THE ARTICULATIONS. 

Ligaments, cartilages, and synovial membranes constitute the 
apparatus of the joints between the bones. 

Ligaments are either of white fibrous or yellow elastic tissue. Of 
the latter the ligamentum nucha} and ligamenta subflava of the spine 
are the principal examples. 

Cartilages are either temporary (becoming ossified) or permanent. 
The latter are numerous in the body ; being, 1, articular carti- 
lages ; 2, costal cartilages ; and 3, various lamellar cartilages, as 
those of the ear, the nose, eyelids, Eustachian tube, larynx, and 
other parts of the air-passages. The tissue of cartilage is, when 
minutely examined, found to consist of cells or corpuscles in an 
intercellular fibro-granular substance. It is, in mass, firm, but 
elastic and flexible ; either pearly white or yellow in color. 

Synovial membrane resembles serous membrane in structure, 
but secretes a peculiar- fluid, synovia; which is glairy like the white 
of an egg. 

Bursce are membranous cavities between surfaces which move 
upon each other ; as between the patella and the skin, over the 
olecranon, outside of the malleoli, between the trochanter major 
of the femur and the gluteal muscles, etc. 

Articulations are of three kinds : immovable, synarthrosis ; 
movable, diarthrosis ; and mixed, amphiarthrosis. 

Synarthroses are either sutura, with a series of interdentations ; 
schindylesis, or dove-tailing, by a thin plate of one being received 
into a fissure between two laminae of another ; or gomphosis, where 
a conical process is fastened into a socket, as the tooth-fangs are in 
the alveoli. 

Diarthroses are of four kinds: arthrodia, Avhich admits of gliding 
movement, as in the temporo-maxillary articulation ; enarthrosis 
or the ball and socket joint, as at the hip ; ginglymus or hinge, as 
at the elbow ; and diarthrosis rotatorius, as between the atlas and 
axis vertebrae, and between the upper ends of the radius and 
ulna. 

Amphiarthrosis is an articulation with but limited motion ; as, 
for example, that between the ossa pubis — the synqjhysis jjnbis. 

VERTEBRAL ARTICULATIONS. 

In front of the bodies of the vertebrae, from the second cervical 
to the first sacral, lies the anterior vertebral ligament. It widens 
as it descends. Behind, upon the bodies of the vertebrae, from the 
occiput to the coccyx, is the posterior vertebral ligament. Between 
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each two spinous processes is an interspinal ligament; almost want- 
ing, however, in the cervical region. Those in the dorsal region 
arc three-sided ; the lumbar ones quadrangular. _ 

The ligamentum nuchas takes the place of the interspinal liga- 
ments in the hack of the neck, extending from the occiput to the 
last cervical spine. It is strong and elastic. 

The ligamenta subflava, also of elast ic fibrous tissue, join the 
laminae or bridges of the vertebra?, below the second cervical. 

Capsular ligaments surround the oblique or articulating pro- 
cesses ; and vertical fibres, somewhat corded in the dorsal region, 
but scanty elsewhere, join the transverse processes. 

The intervertebral jibro-cartilages, twenty-three in number, are 
disks, formed of concentric lamina) at the circumference, and an 
elastic pulp at the centre ; those in the lumbar region are the 
largest. 

Occiput and Atlas. 

The articulation here consists of an anterior and a posterior liga- 
ment, and a capsular ligament, including together the condyle of 
the occiput on each side and the oblique process of the atlas. 

Atlas and Axis. 

Across the ring of the atlas, behind the odontoid or dentate 
process, stretches the transverse or cruciform ligament ; sending 
also a fasciculus up to be attached to the occiput, and one down to 
connect with the odontoid process. 

There are also two anterior atlo-axoid ligaments, one posterior 
atlo-axoid, and two capsular ligaments ; the latter connecting the 
oblique processes. 



PELVIC LIGAMENTS. 

The sacrum and ilium form together a symphysis, on each side, 
with a cartilage over each articular surface ; and, during infancy 
and pregnancy, a synovial membrane partially developed. Around 
the symphysis are the short and strong fibres of the saero-iliac ligoh 
merit, sometimes divided into anterior and posterior. The sacro- 
spinal ligament extends from the transverse processes of the lower 
sacral vertebrae to the posterior inferior spinous process. 

The ilio-lumbar ligament connects the crest of the ilium, behind, 
with the last lumbar transverse process. The lumbosacral liga- 
ment joins the transverse process of the last lumbar vertebra with 
the upper part of the sacrum on each side. Between the sacrum 
and the ischium extend the greater and lesser sacro-sciatic ligaments. 
The sacro-sciatic notch is by them divided into two foramina for 
the passage of vessels and nerves, etc. 

The obturator ligament occupies the obturator or thyroid foramen ; 
it is perforated near its upper margin by vessels. 

The triangular sub-pubic ligament "is immediately under the 
pubic arch. Anterior, superior, and posterior ligamentous bands 
surround this arch. 

The symphysis pubis is an amphiarthrosis, with two oval articular 
cartilages, with an interspace lined with epithelium ; this is more 
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distinct at the time of pregnancy, when a very slight movement of 
the bones upon each other may be possible. 

TEMFORO-MAXILLARY ARTICULATION. 

An external and an internal Intend ligament and a capsular liea 
ment constitute the periphery of this joint. The first is broad the 
second forms a sheath for vessels and nerves, the third envelops 
the condyle of the jaw and the margin of the glenoid cavity of the 
temporal bone. An inter-articular cartilage and two synovial 
membranes are contained within the articulation. 

The stylo-maxillary ligament passes from the styloid process of 
the temporal bone to the angle of the lower jaw. 

THORACIC ARTICULATIONS. 

Bibs and Vertebra;.— Around the head of each rib is a capsular 
ligament. Another capsular ligament joins the tubercle of the rib 
to the transverse process of a vertebra. 

The anterior radiated ligament extends from the head of the rib 
to the two vertebra? with which it is connected, and to their inter- 
vertebral cartilage. The inter-articidar ligament (except with the 
first and two last ribs) extends from the head of the rib to the 
intervertebral cartilage ; a distinct synovial membrane is on each 
side of it. There are, further, the external, internal, and middle 
costo-transverse ligaments, whose names locate them. 

Sternum and Ribs. — The anterior and posterior radiated or costo- 
stemal ligaments, at the anterior ends of the true ribs, pass from 
the cartilages of the ribs to the sternum. The anterior is most 
fully developed. A thin capsular ligament completes the con- 
nection. 

The costo-xiphoid ligament joins the cartilage of the sixth and 
seventh ribs to the sternum. 

Sternum and Clavicle. — Acapsular ligament of considerable thick- 
ness surrounds the end of the clavicle and connects it with the 
sternum. There is an articular cartilage between the bones. 
Between the sternal ends of the two clavicles passes the inter- 
clavicular ligament. The rhomboid ligament extends from the 
sternal end of the clavicle downwards and inwards to the cartilage 
of the first rib. 

THE SHOULDER. 

Clavicle and Scapula.— This articulation has the superior and 
inferior acromio-claviculeir ligaments, the coreico-clavicidar, which 
divides into the conoid and the trapezoid, and. lastly, the small 
coracoid ligament, which bridges the coracoid notch ; through the 
foramen thus made of this notch pass the supra-scapular nerve 
and artery. There is a fibro-cartilage in the scapuloclavicular 
articulation. 

Scapula and Humerus.— This is a ball-and-socket joint, with a 
shallow glenoid cavity ; the ligaments being powerfully supported 
by the surrounding tendons and muscles. 

The ligaments of the shoulder-joint are the capsular, the glenoid, 
and the coracchhumeral ligaments. 
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Fig. 32. 



The capsular ligament is pene- 
trated by tlic Long tendinous head 
of the biceps. The coraco-humervU 
is sometimes called the ligamen- 
turn adscititium. 

The glenoid ligament is a firm 
marginal band surrounding the 
upper part of the glenoid cavity, 
and deepening it. 

The synovial membrane of this 
joint communicates with a bursal 
sac for the tendon of the subscapu- 
lars muscle, and sometimes with 
one for that of the infra-spinatus. 
The tendon of the biceps has its 
own synovial sheath, not commu- 
nicating with that of the joint. 

The muscles related to this arti- 
culation are, the supra-spinatus, 
long head of the triceps, subset t]>u- 
laris, infraspinatus, tens minor, 
LigamkntsokAcromio-clavicu- and long head of the biceps; with 
lar and Scap oLo-HtfMER al Aim- the deltoid more superficially . 

culations. — 1. Superior acromio- 
clavicular ligament. 2. Coraco-cla- 

vicular ligament. 3. Coraco-acromial ligament. 4. Coracoid ligament. 5. Cap- 
sular ligament of the shoulder-joint. 6. Ligamentum adscititium, or coraco- 
humeral ligament. 7. Tendon of long head of the biceps muscle. 




Fie. 33. 




THE ELBOW. 

Aginglymoid articulation, chiefly between the 
humerus and the ulna. The radius supportsit 
by its head, receiving a tuberosity of the hume- 
rus into a shallow' cup ; while the radius also 
rotates upon the ulna at its upper end. 

The ligaments at the elbow are, the ant' rior, 
posterior, and external and internal lateral liga- 
ments. The synovial membrane of the joint is 
an extensive one. 

Around the neck of the radius, suspending it 
to the ulna, passes the orbicular or annular liga- 
ment, allowing of rotary motion. 

Between the elbow and wrist the radius and 
ulna are connected, nearly the whole distance, 
by the interosseous ligament. The round (teres) 
or oblique ligament (sometimes wanting) is a 
fibrous cord reaching downwards and outwards 

Internal View of the Elbow-Joint —1 Capsular 
ligament. 2, 2 Internal lateral ligament. 3. Coronary 
ligament. 4 ligamentum teres. 5. Interosseous liga- 
ment. C. Internal condyle. 



THE WRIST. 



61 



from the ulna at the hase of the coronoid process to the radius 
helow the insertion of the biceps tendon. 



THE WRIST. 

Lower Badio-idnar Articulation.— This consists of an anterior 
and a posterior ligament, and an articular fibro-cartilage. The 
synovial membrane of this connection is called sacciform from its 
looseness. Pronation and supination of the forearm and hand 
depend upon the rotary move- 



ment of the radius upon the ulna 
at their lower junction. 

Radiocarpal or Wrist-joint. — ■ 
The end of the radius and the 
inter-articular cartilage join with 
the scaphoid, lunar, and cuneiform 
bones of the carpus. The sur- 
faces are all covered by cartilage. 
The ligaments are the anterior, 
posh rior, and externaland internal 
lateral. The synovial membrane 
is a simple one. 

Articulations of the CarpalBoncs. 
— These are, those of the superior 
row with each other, those of the 
second row together, and of the two 
rows with each other. For the 
first, there are two palmar, two 
dorsal, and two interosseous liga- 
ments ; for the second, three pal- 
mar, three dorsal, and two interos- 
seous; between the two rows, an 
anterior or palmar, a posterior or 
dorsal, an external lateral, and an 
internal lateral. There are two 
distinct synovial membranes in the 
articulations of the carpal bones. 
The more extended lines the 
scaphoid, lunar, and cuneiform 
bones below, and separates them 
by its prolongations , covers also, 
and separates, the bones of the 
lower row ; and covers the arti- 
cular ends of the metacarpal 
1 'ones. The other synovial mem- 
brane lies between the cuneiform 
and pisiform bones. 

( 'arpo-metacarpal Articidatioits. 
—The metacarpal of the thumb 
lias a capsular ligament connect- 
ing it with the trapezium; the 
joint is lined by a distinct syno- 
vial membrane. 
6 
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Diagram ov the Wrist.— 1. Mem- 
brana sacciformis (or synovial mem- 
brane between the radius and ulna, 
and the inter-articular fibro-carti- 
lage). 2. Second synovial membrane. 
3, 3. Third or large synovial mem- 
brane. 4. Synovial membrane be- 
tween the pisiform and cuneiform 
bones. 5. Synovial membrane of the 
metacarpal articulation ofthethumb. 
0. Lower extremity of the radius. 7. 
Lower extremity of the ulna. 8. 
Inarticulate fibro-cartilage. 9. Base 
of the metacarpal bone ofthethumb. 
10, 10. Bases of the other metacarpal 
bones. S. Scaphoid bone. L. Semi- 
lunar. C. Cuneiform ; interosseous 
ligaments are seen passing between 
these three bones. P. Pisiform. T. 
Trapezium. 2 T. Trapezoid. M. Os 
magnum. U. Unciform ; interosseous 
ligaments are seen connecting theos 
magnum with the trapezoid and unci- 
form. 
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Between the metacarpal bones of the four fingers and the carpus 
pass the palmar, dorsal, and interosseous ligaments. Similar liga- 
ments, also, unite the carpal extremities of the metacarpals to 
each other. A transverse ligamentous band unites their digital 
ends underneath. 

ARTICULATIONS OF THE HAND. 

The metacarpophalangeal joints are ginglymoid, the round heads 
of the metacarpals being received into cavities of the upper ends of 
the first phalanges. They have an antt rior and two lateral ligaments. 

The ink r-pha'langeal articulations are like the above, ginglymoid ; 
and their ligaments are also one anterior and two lateral. 

HIP-JOINT. 

The strongest ball-and-socket joint in the body, formed by the 
head of the femur with the acetabulum. The ligaments are, the 

capsular, cotyloid, teres, 
ilio-fcmoral, and trans- 
verse. 

The capsidar ligament 
extends from (lie mar- 
gin of the acetabulum 
to the neck of the femur, 
surrounding the whole 
joint. It is dense and 
strong, especially above 
and in front. A syno- 
vial bursa separates it 
from the iliacus and 
psoas muscles. 

The cotyloid ligament 
is an almost cartilagin- 
ous ring which deepens 
the margin of the cavity 
of the acetabulum. It 
is thickest above and 
behind. 

The ligamentwm teres 
or round ligament is a. 
triangular band, whose 
base is attached to the 
bottom of the, acetabu- 
lum, while its apex is 
connected with the head 
of the femur below and 
behind its centre. Ii is 
thus quite within the 

The ilio-fcmoral ligament passes obliqueiyacross from the ante 
t™J^^$ d ^ ye «« * mt " :i f — » \s con- 




LIGAMENTS OP THE HrP-.ToiNT AND PELVIS.— 

1. Posterior sacro-iliac ligament. 2. Greater 
sacro-sciatic ligament. 3. Lesser sacro-sciatic 
ligament. 4. Greater sacro-sciatic notch. 5. 
Lesser sacro-sciatic notch. 6. Cotyloid ligament 
around thc acetabulum. 7. Ligamcntum teres. 
8. Line of attachment of the capsular ligament 
of the hip-joint, posteriorly 9. Obturator 
ligament. 
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The synovial membrane 
of this joint is extensive. 
There is also a mass of fat 
contained in a fossa of the 
acetabulum. 

KNEE-JOINT. 

A hinge between the con- 
dyles of the femur and the 
head of the tibia, with the 

Fig 37. 




The Y Ligament, showing its innerand 
outer fasciculi. The former is known as 
the ilio-femoral ligament, the ligament of 
Bertin, etc. This specimen shows the in- 
terval between the two fasciculi. 



The Knee-Joint laid open. — 
1. Lower end of the femur. 2. 
Anterior crucial ligament. 3. 
Posterior crucial ligament. 4. 
Transverse fasciculus. 6. Attach- 
ment of ligamentum mucosum. 

6. Internal semilunar cartilage. 

7. External semilunar cartilage. 

8. Ligamentum patellae. 9. Its 
bursa laid open. 10. Superior pe- 
roneo-tibial articulation. 11. In- 
terosseous ligament. 

patella in front. Outside of the joint arc the cmterior ligament 
(ligamentum patellae) ; the posterior (ligamentum Winslowii) ; the 
inii nuil lull r<il: two external lateral; and the capsular ligament. 
Within the articulation are the two crucial ligaments (anterior 
external, and posterior internal); two semilunar mrtilages; the 
transverse and coronary ligaments ; ligamentum mucosum, and liga- 
menta alaria. 

The ligament of the patella connects the lower point of that bone 
with the tubercle of the tibia. It is about three inches long. A 
synovial bursa is between the patella and its ligament and the 
skin ; and a smaller one between the ligament and the tuberosity 
of the tibia. 
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The crucial ligaments are so called because they cross each other, 
X-like. They are respectively called anterior and posterior, accord- 
ing to the place of their tibial insertion ; each passing from a con- 
dyle of the femur across to the other side of the tibia.* 

The semilunar fibro-cartilayes are crescent-shaped, and deepen the 
shallow surfaces (for the condyles) on the head of the tibia. The 
circumference of each is thicker than its inner concave margin. 

The transverse ligament connects the anterior parts of the two 
semilunar cartilages. 

The coronar;/ ligaments are numerous short fibrous bands join- 
ing the margin of the semilunar cartilages with the head of the 
tibia and surrounding ligaments. 

The synovial membrane of the knee is the mosl extensive in the 
body, projecting above and below the joint beneath tendons and 
aponeuroses. The liyainentum mucosum is a fold of it, of a tri- 
angular shape under the patella. The ligamenta alaria are fringe- 
like folds passing on each side from the ligamentum mucosum to 
the sides of the patella. 



Superior Junction. — This has an anterior and a x>ostcrior ligament, 
and a synovial membrane. 

Inferior. — Of this the ligaments are, the anterior, posterior, tram- 
verse, Mini interosseous. The synovial membrane is connected with 
that of the ankle-joint. 



A perfect hinge, between the tibia and fibula above, and the 
astragalus below. The tibia rests upon the astragalus ; the libular 
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ANKLE-JOINT. 



Fig. 38. 



Fig. 39. 




Internal View op the Ankle- 
Joint.— 1. Internal malleolus of the 
tibia. 2, 2. Astragalus. 3. Os calcis. 
4. Scaphoid bone. 5. Internal cunei- 
form bone. G. Internal lateral or del- 
toid ligament. 7. Anterior ligament. 
8. Tendo Achillis ; a small bursa is 
seen interposed between this tendon 
and the posterior tuberosity of the 
os calcis. 



External View op the Ankle- 
Joint.— 1. Tibia. 2. External malle- 
olus of the fibula. 3, 3. Astragalus. 
4. Os calcis. 5. Cuboid bone. 6. An 
terior fasciculus of the external late- 
ral ligament attached to the astraga- 
lus. 7. Its middle fasciculus, attached 
to the os calcis. 8. Its posterior fas- 
ciculus attached to the astragalus. 9. 
Anterior ligament of the ankle. 
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malleolus supports the side of the articulation. The ligaments are 
the anterior, the internal lateral, and the external lateral. 

The anterior ligament is .simple, the internal lateral is in two 
layers, the superficial and the deep. The external lateral has three 
fasciculi. The anterior and posterior of these fascicles connect the 
internal malleolus with the astragalus ; the middle one passes from 
the malleolus to the os calcis. 

The synovial membrane of the ankle-joint invests the lining of 
the ligaments and goes for a short distance between the tibia and 
fibula. 

TARSAL ARTICULATIONS. 

The calcaneo-astragaloid ligaments are, the external, the posterior, 
and the interosseous. The last is the principal connection between 
the bones. It is composed of many fibres, vertical and oblique. 
This articulation has two synovial membranes. 

Between the scaphoid, the cuboid, and the three cuneiform bones 
the union is maintained by the dorsal, plantar, and interosseous 
Ligaments. 

The os calcis is connected with the cuboid by two dorsal ligaments 
—the superior and the interned calcaneocuboid, and by two plantar, 



Fig. 40. 




"Vertical Section of the Ankle-Joint and Foot.— 1. Tibia. 2. Astragalus. 
3. Os calcis. 4. Scaphoides. 5. Cuneiforme internum. C. Metatarsal bone of 
the great toe. 7. First phalanx of the great toe. 8. Second phalanx of the 
great toe. 9. Articular cavity between the tibia and astragalus. 10. Synovial 
capsule between astragalus and calcis. 11. Calcaneo-astragaloid interosseous 
ligament. 12 Synovial capsule between astragalus and scaphoides. 13. Calca- 
neo-scaphoid ligament. 14. Calcaneo-cuboid ligament. 15. Synovial capsule 
between scaphoides and cuneiforme internum. 16. Synovial capsule between 
cuneiforme internum and first metatarsal bone. 17. Metatarso-phalangeal ar- 
ticulation of the great toe, with the sesamoid bones below. 18. Phalangeal 
articulation of the great toe. 

the long and the short calcaneo-cuboid ligaments. The o.s calcis and 
scaphoid are united by two ligaments, the superior and the inferior 
calraneo-scaphoid. ' 

The astragalus forms with the scaphoid a limited ball-and-socket 
joint ; the posterior concavity of the scaphoid receiving the round 

G* 



66 



ANATOMY. 



head of the astragalus. Dislocation sometimes occurs in this 
articulation. 

Four synovial membranes exist in the tarsus ; one, posterior caU 
caneo-astragaloid ; one, anterior calcaneo-astragaloid and astragah* 
scuphoid; a third, culcanco-cuboid ; a fourth, between the scaphoid 
and three cuneiform, between the cuneiform, between the cuboid and 
the external cuneiform, and between the middle and external cunei- 
form and the second and third metatarsal bones. 

METATARSAL AND PHALANGEAL ARTICULATIONS. 

Tarso-metatarscd. — The three cuneiform bones and the cuboid join 
with the five metatarsals. The internal cwneiform receives that of 
the great toe. The second metatarsal goes against the middleca- 
neiform, between the internal and external ones. The third meta- 
tarsal is connected with the external cuneiform; the fourth with 
the same bone and also the cuboid; and the fifth with the cuboid. 
Inter-articular cartilages cover the surfaces, between which there 
are three sjmovial membranes ; the strength of the union being 
also maintained by dorsal, plantar, and interosseous ligaments. 

Inter-mctatarsal ligaments are, the dorsal, plantar, and interos- 
seous. 

Metatarso-phcdangeal. — The round heads of the metatarsal bones 
are received into concavities of the first phalanges ; the connecting 
ligaments are, the anterior or plantar, and two lateral. 

Phalangeal Articulations. — Like those of the hand, the phalan- 
ges of each toe are united together by (at each joint) one anterior 
plantar, and two lateral ligaments. Synovial membranes line these 
articulations. 



CHAPTER III. 

DIGESTIVE ORGANS. 

Mouth. 

THE roof of the mouth is formed by the hard palate in front, and 
the soft palate behind ; its floor by the mylo-hyoid muscles. It 
opens posteriorly into the fauces. The mouth is lined by a mucous 
membrane, continuous with the lining of the pharynx, larynx, 
and nares, and, upon the lips, with the skin. Under the tongu* 
is a doubling of this membrane, the frcenum Unguaz. A frsenum 
also exists within each lip at its middle, and one in front of the 
epiglottis. 

The lips are chiefly composed of the fibres of the orbicularis 
muscle, covered externally by fat and skin. 

The gums are formed of a dense fibrous tissue, connected with 
the alveolar periosteum around the necks of the teeth ; their cover- 
ins mucous membrane is vascular, but slightly sensitive. Papilla; 
of capillaries and nerves are numerous upon both the lips and gums. 
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Tongue. 

This, the organ of taste and, in part, of mastication, as well as 
Oi articulation, is made up principally of muscular fibres com red 
by a mucous membrane supplied with papillae. The mucous mem- 
brane is much the thickest on the dorsum or upper side of the 
tongue. It consists of a corium or basement membrane covered 
with epithelium. 

The papilla of the tongue are described as maxima fcircum- 
vallate), media (fungiform), and minima (conical and filiform) 

Of the maxima there arc 
eight or ten, all at the poste- 
rior part of the dorsum of 
the tongue, arranged in a 
V-shape, the point behind. 

The media or fungiform 
papilla) are numerous, and 
scattered over the dorsum, 
chiefly at the sides and tip ; 
they are deep red in color, 
and rounded. 

The minima, conical and 
filiform, cover two-thirds of 
the tongue anteriorly. They 
are minute, and are arrayed 
in lines nearly parallel with 
the rows of the maxima ; 
only more transverse near the 
apex of the tongue. The 
filiform ones have a very 
thick epithelium, which gives 
them a whitish appearance ; 
they are also covered by se- 
condary papilla?. 

In structure the lingu il 
papilla;, like those of the true 
skin, consist essentially of ca- 
pillary loops, invested by 
nervous terminations, and 
enveloped by epithelial cells. 
Over the tongue, as well as 
the lining membrane of the 
mouth, are many mucous 
glands and follicles. The 
glands abound especially 
upon the posterior third of 
the tongue. 

The two halves of the tongue are distinctly separated by a 
fibrous septum. The muscles on each side are, the hyo-glossus, 
genio-hi/o-glossus, stylo-glossus, palato-glossus, and in its substance 
the superior (or sup'erjicialis), and inferior longitudinal (or lingualis) 
and the transverse. 




Upper Surface of the Tongue. — a. 
One of the circumvallate papillae. 6. One 
of the fungiform papillae, d. Conical pa- 
pillae, e. Glottis and epiglottis. 
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The arteries of the tongue are brandies of the lingual Jacial, and 
ascending pharyngeal. „ , .... • ,i 

Its nerves are three: the lingual branch oi the tllL 
hypoglossal, and the lingual branch of the gloaeo-pharyngeal. 

Salivary Glands. 

These are the parotid, submaxillary, and subliminal. 

The the largest, is placed just below and m front of the 

ear, extending from the zygoma above, to the level of the angle 0 
the iaw below; anteriorly, it stretches a short distance over the 
masieter muscle ; posteriorly, it reaches as lar as the external 
meatus ami, below it, to the mastoid process. _ 

The inner surface of the parotid has two processes, one in front 
of the styloid process of the temporal bone, and one belnnd it. 
The external carotid artery passes through the substance of the 
parotid gland : and, outside of this, also, the common trunk of 
the temporal and internal maxillary veins. The socia paroUdis is 
a small lobe of the gland, occasionally detached from it. 

Tig. 42. 




Salivaey Glands.— 1. Parotid gland. 2. Duct of Steno. 3. Submaxillary 
gland. 4. Its duct. 5. Sublingual gland. 

The duct of the parotid (duct of Sleno) opens inside of the cheek 
opposite to the second molar tooth of the upper jaw. It is about 
two inches and a half in length. 

The submaxillar!/ gland is of considerably smaller size. It lies 
in a fossa of the inner face of the lower jaw-bone, near its angle. 
The platysma myoides muscle covers it. Its duct (of Wharton) 
opens under the tongue, near its frenum. 

The sublingual is the smallest of the three glands. It is almond 
shaped, and lies under the tongue, on each side, imbedded between 
the mucous membrane and the mylo-hyoid muscle. It has from 



PALATE PHARYNX. G9 

eight to twenty ducts (ducts of Bwmus), which open at the side 
of the frenum ; some of them connect with the duct of the sub- 
maxillary. 

The salivary glands are all conglomerate in structure, made of 
lobes subdivided into lobules ; each of the latter consisting of many 
closed cells, connected with a common duct . 

Palate. 

. T1 f (f^. Palate reaches from the alveoli in front of the upper 
jaw to the line of junction of the soft palate behind A ridge or 
raphe runs along its middle line, continuous with a similar line 
upon the soft palate. The small palatal mucous glands are nume- 
rous between the mucous membrane and the bone. 

The soft palate (velum pendulum) is a thick' flexible fold of 
mucous membrane, embracing muscular fibres, bloodvessels etc 
It is convex behind, where it is continuous with the floor of the 
posterior nares. At the sides it passes into the walls of the pha- 
rynx ; below, its border is free. 

The uvula is a conical projection, of similar structure, downward 
from the soft palate. On each side, from its base, pass the anterior 
and posterior half arches of the palate; the anterior to the base 
of the tongue, the posterior to the pharynx. The space from side 
to side between the opposite arches is the isthmus of the fauces 
Between the two half arches, anterior and posterior, on each side' 
lies the tonsil. This is a round gland of variable size, often mor- 
bidly enlarged. It is about opposite to the angle of the jaw. The 
internal carotid and ascending pharyngeal arteries pass' outside of 
it. The tonsil has twelve or more sniall orifices of minute ducts 
or follicles. 

The muscles of the palate are as follows: levator pdlati; which 
originates from the petrous portion of the temporal bone, and the 
Eustachian tube, and is inserted into the soft palate. 

Tensor or circumflexus pdlati; arising from the spinous process 
of the sphenoid and the Eustachian tube. Its tendon passes 
around the hook of the internal pterygoid process of the sphenoid, 
to be inserted into the posterior edge of the palate. 

Constrictor isthmi faucium; originating at the middle of the 
soft palate, and passing along the anterior half arch to be inserted 
into the side of the base of the tongue. 

Palato-pharyngeus ; origin, soft palate; course, through the 
posterior half arch ; insertion, the wall of the pharynx. Its action 
is to approximate the palate to the pharynx. 

Azygos uvulae; arising from the posterior nasal spine, it passes 
through the middle of the soft palate to near the end of the uvula. 
Its action is to draw up and shorten the latter. 

Pharynx. 

This, opening downward from the fauces, behind the glottis, is 
a mucous canal surrounded by connective or cellular tissue and 
muscles. Below, it is continuous with the (esophagus. Above, 
the posterior nares and Eustachian tube are in communication 
With it. It lies against the spinal column, from the occiput to 
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about the fifth vertebra. Its length is five inehes in the adult ; its 
width is greater above than below. 

The epithelium of the mucous membrane of the pharynx is col- 
umnar and ciliated above, and squamous below. 

The superior constrictor muscle of the pharynx is thin and pal* 
It arises from the internal pterygoid process of the sphenoid and 
contiguous parts of the palate bone, upper jaw bone, and side of 
the tongue. Its insertion is described as being into the middle line 
of the pharynx ; some fibres, partly aponeurotic, passing up and 
back as far as the basilar process of the occiput. 

The middlt constrictor arises from the greater and lesser cornua 
of the hyoid bone and the stylo-hyoid ligament. It is inserted 
into the median raphe of the pharynx. This muscle overlaps the 
superior constrictor and the stylo-pharyngeus and palato-pharyn- 
geus muscles. 

The inferior constrictor muscle is the thickest of the three. It 
arises from the cricoid and thyroid cartilages. Part of its fibres 
are horizontal, the rest ascend obliquely and overlap the middle 
constrictor. 

The stylo-pkaryngem muscle is long and slender; round above, 
broad and thin below; arising from the styloid process of the 
temporal bone, to be inserted into the side of the pharynx. Its 
action is to draw the pharynx upwards and dilate its upper part. 

CEsophagus. 

This canal begins where the pharynx is narrowest, opposite the 
fifth cervical vertebra ; its length is about nine inches; its width 
gradually increases below. It passes through a foramen in the 
diaphragm, and opens by the cardiac orifice into the stomach. 

Outside of its mucous and cellular coats, the oesophagus has two 
layers of muscular fibres ; the internal circular and the external 
longitudinal. The circular fibres are continuous with the inferior 
constrictor of the pharynx. 

The mucous membrane of the oesophagus is reddish above and 
pale at the lower part. Its epithelium is of the variety called 
squamous. Small compound glands are numerous in the sub- 
mucous tissue of this canal ; each has a single»excretory duct. 

Abdomen. 

This important cavity is, for convenience, divided in description 
into nine regions. The three upper ones are the right and left 
hypochondriac, and, between these, the epigastric. The middle 
regions, the right and left lumbar, and the umbilical The three 
lower ones, the right and left iliac, and the hypogastric. 

In the right hypochondriac region are the right lobe of the liver, 
the gall-bladder, duodenum, part of the arch of the colon, top of 
the right kidney, and right supra-renal capsule, 

In the epigastric region are the left half of the stomach, including 
the pylorus, the left lobe of the liver, and the lobulus Spigelii, the 
hepn},,- arUry and rein and portal rein, the pancreas, the semUmd 
ganglion, and part of the aorta, as well as of the ascending vena 
cava, vena azygos, and thoracic die t. 
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The left hypogastric region contains the large end of the stomach 
the spleen, the left end of the pancreas, part of the colon, upper part 
of the left kidney, and left supra-renal capsule. 

The right lumbar region has the ascending colon, part of right 
kidney, and part of the ileum and jejunum (small intestine). ° 

The umbilical region contains the transverse part of the colon 
part of the omentum majus and mesentery, part of the duodenum, 
and other portions of the small intestine. 



Fig. 43. 




Parietes of the Abdomen.— 1, 1. Line from the highest point of one ilium 
to the same point of the opposite one. 2, 2. Line from the anterior superior 
spinous process to the cartilages of the ribs. 3, 3. A similar one for the oppo- 
site side. 4, 4. Line drawn perpendicularly to these. 5, 5. Right and left hy- 
pochondriac regions. 6. Epigastric region. 7. Umbilical region. 8, 8. Right 
and left lumbar regions. 9. Hypogastric region. 10, 10. Right and left iliac 
regions. 11. Lower part of the hypogastric, sometimes called pubic. 

Tn the left lumbar region are the descending colon, lower part of 
left kidney, and part of the small intestine. 

In the right iliac region lie the cavewm. or caput coli, with the 
vermiform appendix, the ureter, and the spermatic vessels. 

In tlit- hypogastric region are portions of the small intestine, the 
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ladder in the child, or in the adult when it is distended, and the 
uterus in the pregnant female. , 

The fc/f i7/fK- region holds the sigmoid flexure of the coton, the 
left ureter, and spermatic vessels. 

Peritoneum. 

This is the most extensive serous sac in the body ; thin, trans- 
parent, and moistened with serum like other serous membranes. 

It is duplicated over all 
Fi"'. 44. the viscera of the abdo- 

men and the inner wall 
of the cavity itself; while 
certain folds of it act the 
part of ligaments to flx 
or suspend the viscera, 
Omentum, is the name ap- 
plied to the intermediate 
double folds of the perito- 
neum. 

The omentum minus con- 
nects the stomach and 
the liver; omentum majus 
passes from the stomach tO 

the colon; the meso-colan 
fixes the colon to the 
vertebral column ; the 
mesentery connects the 
folds of the small intestine 
with the abdominal walls. 
The gastro-colic or greater 
omentum hangs over the 
intestines, apron-like ; it is 
sometimes named the caul. 

The reflections of the 
peritoneum may be suc- 
cessively traced as fol- 
lows, beginning at the 
umbilicus : upward, with- 
in the wall of the abdomen, 
to the diaphragm ; back- 
wards under that ; for- 
wards over the liver, and 
back under it most of its 
width ; then forward over 
the stomach, and down, 
apron-like (part of omen- 
tum majus) in front of the colon, to ascend again to its under sur- 
face, pass under it and back to the spine ; thence obliquely forward 
and downward around the small intestine, and returning to the 
spinal column [mesentery), to descend in front of the rectum to near 
the lower posterior part of the bladder ; forward and upward over 
the upper surface of the bladder, and thence upward within the 
abdominal wall to the starting point at the umbilicus. 




The Peritoneum.— D. Diaphragm. L. 
Liver. S. Stomach. C. Transverse colon. 
T>. Transverse duodenum. P. Pancreas. I. 
Small intestines. R. Rectum. B. Bladder. 
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The foramen of Winslmv is a communication between the cavity 
of the greater omentum and the general peritoneal cavity, where 
the gastric and hepatic arteries pass forward, from the arterial 
trunk called the csefiac axis, to the stomach and liver. This fora- 
men is bounded above by the lobulus Spigelii, in front by the 
lesser omentum, behind by the ascending vena cava, and below by 
the hepatic artery. 

In the female, the peritoneal reflections deviate from the lower 
part in front of the rectum, going thence upwards over a small 
part of the vagina over the body of the uterus, from the sides of 
which it extends in the form of the broad ligaments to the pelvic 
walls, and then descending in front of the uterus to the bladder ; 
tlu nce upwards and forwards as in the male, it covers the upper 
part of the bladder and ascends within the abdominal wall. 

The lower part of the rectum, the neck, base, and front of the 
bladder, and the lower part of the vagina, have; no covering of 
peritoneum. It is deficient also at the ends of the Fallopian tubes 
in the female. 

The appendices epiploicce are pouches of the peritoneum holding 
masses of fat, along the colon and rectum, especially connected 
with the transverse colon. 

Stomach. 

The stomach is placed next within the front wall of the abdomen, 
below the diaphragm and liver; chiefly in the left hypochondriac 
and epigastric regions. It is irregularly rounded, the left end much 
the largest. When full, it is about twelve inches in transverse 
diameter, and four vertically, in the adult. 

The left end of the stomach is sometimes called the splenic end, 
being connected by omentum with the spleen. The right end is 
the pyloric portion ; it touches the lower surface of the liver. 

The (esophagus empties into the cardiac orifice, which is nearest 
the large end, in the upper portion of the stomach. 

The pylorus is the valvular opening from the stomach into the 
duodenum. 

Between the cardiac and pyloric orifices, on the upper surface, 
is the lesser curvature of the stomach. The greater curvature is be- 
tween the same points around the lower surface. 

Four coots of the stomach arc described : the serous, muscidar, 
cellular, and mucous coats. 

The serous coat is an extension of the peritoneum over almost 
the whole orsjan. . 

The muscidar coat consists of three layers of fibres : longitudinal, 
circular, and oblique. The first are most superficial; the second 
are next within them over the whole stomach, but most developed 
at the pylorus, where they make a ring-like valve. The oblique 
fibres are most abundant about the cardiac orifice. 

The cellular coat is formed of loose connective tissue, containing 
the bloodvessels. . , ... 

The mucous coat is thick, soft, and velvety ; pink m color in the 
young pale yellow or gray in the adult. Under the microscope 
'it exhibits a honeycomb structure, being covered with depressions 
from T £ n th to 5 } 5 th of an inch in diameter. The gastric follicles 
7 
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arc minute tubes at the 
bottom of these depres- 
sions ; at the pyloric end 
the follicles arc convo- 
luted ; elsewhere simple. 
They secrete mucus in 
the pyloric region ; in 
other parts, those called 
the peptic glands secrete 
the gastric juice. Simple 
follicles also exist numer- 
ously over the mucous 
membrane of the sto- 
mach. Its epithelium is 
columnar. 

The arteries of the sto- 
mach are, the gastric, 
branches of the hepatic 
(right gastroepiploic and 
pyloric), and branches of 
the splenic (left gastro- 
epiploic and vasa brevia ). 
Its veins terminate in the 
splenic and portal veins. 

The nerves of the sto- 
mach are branches of the 
right and left pneumogas- 
tric, and of the ganglionic 
or sympathetic. 

Intestines. 

The small and large in- 
testine together have a 
length of between thirty 
and thirty-five feet in all; 
of which about twenty feet 
belong to the upper or 
small intestine. 

The small intestine is 
divided in description into 



Organs of Digestion.— 1. Upper lip. 2. Froenum. 3. Lower lip. 4. Fnrnum. 
6. Cheek. 6. Duct of Steno. 7. Roof of mouth. 8. Half arches. 9. Tonsils. 
10. Velum pendulum. 11. Tongue. 12. Papillae. 13. Trachea. 14. (Esophagus. 
15. Its interior. 16. Stomach. 17. Its greater end. 18. Its lesser end. 19. Les- 
ser curvature. 20. Greater curvature. 21. Cardiac orifice. 22. Pylorus. 23, 24, 
25 Duodenum. 20. Valvulae conniventes. 27. Gall-bladder. 28. Cystic duct. 29, 
30 Hepatic duct. 31. Ductus communis choledochus. 32. Its opening. 33,35. 
Jejunum. 34. Opening of pancreatic duct. 30, 38. Ileum. 37. V. conniventes. 
39. Ileo-caecal valve. 40,41. Caecum. 42. Appendix vermiformis. 43-48. Colon. 
49, 50. Rectum. 51. Levator ani muscle. 52. Anus. 
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the duodenum, jejunum, and ileum. All of these have a serous m us- 
cular, cellular, and mucous coat. The serous coat is a mesenteric 
extension. The muscular coat has longitudinal and circular fibres 
The cellular coat is merely connective. The mucous coat has some 
peculiarities in the different parts. 

Duodenum. 

This is named from its length, which is the breadth of twelve 
fingers or nine or ten inches. It is curved in position, horseshoe 
like, first ascending, then descending, and then its longest portion 
going transversely to end in the jejunum. It is in contact, at dif- 
ferent parts, with the fiver, gall-bladder, pancreas, colon, dia- 
phragm, aorta, and vena cava. The interior, of the duodenum is 
usually stained with bile. 

Jejunum. 

This makes two-fifths of the small intestine below the duodenum. 
It has a somewhat greater diameter than the ileum, with thicker 
walls and more vascularity and color. There is no boundary 
whatever between the two — the names being somewhat arbitrary. 

Ileum. 

Three-fifths of the small intestine, almost, have this name. The 
ileum ends in the ileo-caical valve, which is between it and the 
caecum, in the right iliac fossa. 

Mucous Membrane of Small Intestine. 

This is covered by columnar epithelium. To the unaided eye it 
presents numerous transverse foldings, called valvidce conniventes. 
The depth of these is sometimes two-thirds of an inch, usually 
less. They first appear an inch or two from the pylorus. Large 
in the duodenum and upper part of the jejunum, they afterwards 
diminish, and are almost entirely absent in the lower part of the 
ileum. Their use is to retard the passage of food during digestion 
and absorption. 

Villi are minute projections from the intestinal mucous mem- 
brane, either conical, pyramidal, or cylindrical in shape. From 
forty to ninety of them have been counted upon the square of a 
line (fa of an inch). Each villus contains a minute network of 
capillaries and lacteal tubes inclosed in basement membrane, on 
which is a single layer of columnar epithelial cells, perpendicular 
to the surface. The length of the villi varies from fa to fa of an 
inch. 

The follicles or crypts of LieberhUhn are scattered over the lining 
of the whole of the small intestine. Each is a tubular depression 
of the mucous membrane, B £ 5 of an inch in diameter, having a 
circular outlet. 

The (/hinds of Brunner are found only in the duodenum and 
upper part of the jejunum. They are small, flat, and granular in 
appearance, with 'minute ducts — most abundant near the pylorus. 
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The solitary glands sxvmei withinall parts of the small ^testine* 
especially in" the lower part of the ileum. IIh-v a i und and 
whitish/about fctfan inch in diameter, Lach s t W w , 
with no duet, although around each is a circle of orifices hkt those 
of the Lieberkuhnian follicles. 



Fig. 46. 




Viscera, after Removal ok the Fat in the Chest and the Omenttm 
Majus of the Abdomf.n. The Liver also turned rack. — 1. Great blood- 
vessels of the heart. 2. Lungs of each side. 3. Heart. 4. Diaphragm. 5. 
Liver. 6. Gall-Bladder. 7. Ductus choledochus. 8. Stomach. 9. The gastro- 
hepatic, or lesser omentum. 10. Gastro-colic, or greater omentum, cut off. H. 
Transverse colon. 12. Its ascending portion. 13. Small intestines. 14. Sig- 
moid flexure. 15. Appendix vermiformis. 

Peyer's glands (glandulre agminatre) are round or oval patches of 
glands like the solitary glands. The patches vary in length from 
half an inch to four inches. 
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Large Intestine. 

This comprises the caecum, colon, and rectum. Its whole length 
is about live feet. Its diameter is considerably greater than that 
of the small intestine, and it is more fixed in position. Its division, 
in description, into three parts is arbitrary, but convenient. 

Caecum. 

The caecum or caput coli begins at the ileo-caecal valve in the 
right iliac fossa. It has a diameter of 
about 2| inches. Fig. 47. 

The vermiform appendix is attached 
to this part of the bowel. It is about 
as thick as a goose-quill, and from 
three to six inches long ; it opens into 
the caecum by an incomplete valve. 

The ileo-ccecal valve (valve of Bauhin) 
is formed of two folds of mucous 
membrane of semilunar shape, so dis- 
posed that distension of the caecum 
forces the margins of the folds together, 
and closes the valve. 

Colon. 

The colon has an ascending, a trans- 
verse, and a descending portion (arch 
of the colon), and a sigmoid flexure. 
The diameter of the colon is less than 
that of the caecum. 

The sigmoid flexure (named from the 
letter S) ends in the rectum, opposite 
to the left sacro-iliac symphysis. 

Rectum. 

The terminal and nearly, though 
not quite, straight part of the intestine 
is thus named. It is six or eight 
inches in length. Its size increases as 
it descends to the anus, its outlet, 
which is provided with a sphincter 
muscle. 

Mucous Membrane of Large Intestine. 

This coat is smooth, not villous, but laid in crescentic folds. It 
is gray or pale yellow in color, darker in the rectum ; where also it 
is thicker and more vascular. Its epithelium is columnar. 

Xear the lower part of the rectum there are from two to lour 
semilunar pouches, half an inch in width. 

Simple follicles, or tubular depressions, are more numerous m 
the large than in the small intestine. They have minute round 
openings. # 




Ileo-o^ecal Valve. — 1. Cae- 
cum. 2. Commencement of 
colon. 3. Ileum. 4. Aperture 
of entrance of the ileum into 
the large intestine. 5, 5. Ileo- 
csecal valve. 6. Aperture of 
appendix vermiformis caeci. 7. 
Appendix vermiformis. 8, 8. 
Sacculi of the colon. 9. Mesen- 
tery of appendix vermiformis. 
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Solitary glands also are 
abundant, especially in the 
e;ecum and appendix. They 
are small, flask-shaped, 
whitish, and each with a very 
small central outlet. 

Liver. 

This is the largest gland in 
the hody. It chiefly occupies 
the right hypochondriac re- 
gion, immediately under the 
diaphragm, reaching over, 
however, through the epigas- 
tric into the left hypochondriac. 
Its transverse diameter is from 
ten to twelve inches ; antero- 
posterior, six to seven inches. 
Its greatest vertical thickness, 
three inches ; weight, from 
three to upwards 01 four 
pounds. 

The liver is convex on its 
upper surface, and concave 
The Laroe Intestine.— 1. End of the helow J posterior border round 
ileum. 2. Appendix vermiformis. 3. and wide, anterior border thin 

Caecum, or caput coli. 4. Transverse and sharp, with a deep notch. 

colon. 5. Descending colon. 6 Sigmoid This border nearly eorrcspi mils 
flexure. 7. Commencement of rectum. with the margin of the ribs. 
8, 8. The rectum. 9. Anus. The right half of the liver is 

much the thickest. 

It is divided by a fissure and by the broad or suspensory ligament 
(peritoneal) into the right and left hbes. The right lobe is much the 
largest ; it is quadrilateral in shape. On the under surface of this 
lobe are three fissures : the transverse fissure, that for the gall- 
bladder, and for themia cava. Thecolon, right kidney, and supra- 
renal capsule are in contact with it. 

The left lobe is convex above, concave over the stomach below. 
Behind, it reaches nearly to the cardiac orifice of the stomach. 

Beneath the right lobe is a portion of the liver called the lobnlm 
quadratits, or square lobe. 

The lobidus Spigelii projects from the back part of the under 
surface of the right lobe. 

The lobulus caudatus extends obliquely outwards from the base 
of the lobulus Spigelii to the under part of the right lobe. 

The liver then has, as just described, five lobes; it also has fM 
ligaments and five fissures. The ligaments are, all but one, folds 
of peritoneum. They are called, " respectively, the longitudinal 
(broad, suspensory), two lettered, coronal, and round ligaments. 

The longitudined or broad ligament is principally attached above 
to the diaphragm ; in front, to the sheath of the rectus abdominis 
muscle. 

The lateral ligaments are triangular, and are attached to the 
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Under Surface of the Liver.— R. Right lobe. L. Left lobe. Q. Lobua 
quadratus. S. Lobus Spigelii. C. Lobus caudatus. 1. Umbilical vein in lon- 
gitudinal fissure. 2. Gall-bladder in its fissure. 3. Hepatic artery in transverse 
fissure. 4. Hepatic duct in transverse fissure. 5. Portal vein in transverse 
fissure. 6. Line of reflexion of peritoneum. 7. Vena cava. 8. Obliterated 
ductus venosus. 9. Ductus communis choledochus. 

The fissures of the liver are, the longitudinal, that of the (Indus 
venosus (of the foetus), the transverse, that of the gall-bladder, and 
that for the vena cava. 

The vessels of the liver are, the hepatic arU ry, portal vt in. he} atic 
vein, hepatic duct, and the lymphatics. 

The capsule of Qlisson is a coat of loose connective tissue which 
envelops the vessels of the liver and accompanies them for some 
distance through the organ. 

The liver is supplied with nerves from the hepatic plexus of the 
ganglionic or sympathetic, from the pneumogastrics, and from the 
right phrenic. 

Structure of the Liver. — Its substance (seen to be granular, when 
torn, by the naked eye) is made up of a great number of minute 
lobules', each called an acinus. The whole liver is penetrated by 
the vessels already named, and is covered by a, fibrous and a serous 
or peritoneal coat. 

Each acinus is about ^ to J„ of an inch in diameter. Its shape, 
transversely, is polygonal. It is suspended, as it were, by its 
capillaries, 'from a branch of the hepatic vein ; it is interpenetrated 
by a plexus of capillaries from the portal vein and hepatic artery, 
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and surrounded by a plexus of biliary tubuli or ducts ; the mass of 
each acinus being formed of cells. 

These cells have a diameter, each of T J aJ5 to j,, 1 ^ <« an inch. 
They are nucleated, sometimes with two nuclei. They contain 
yellow biliary matter, which they secrete from the blood. 

Fig. 50. 




Tim Abdominal Viscera in situ, the great omentum having been removed 
in order to show the parts more distinctly. The lines mark the regions of the 
abdomen. L. Liiver [left lobe]. S. Stomach. S. I. Small intestine. U. Cae- 
cum. T. C. Transverse colon. S. F. Sigmoid flexure. B. Bladder [distended]. 

The origin of the bile-ducts is yet undetermined. Kblliker con- 
siders them to commence in a network outside of the acini. 
Kiernan and Leidy believe them to ramify through and within each 
acinus, its cells being held in their meshes, as well as in those of 
the capillaries. 

All of the biliary ducts conjoin to form two, one for the right 
and one for the left lobe, which issue at the transverse fissure, 
and, uniting, make the hepatic duct. This, after an inch and a 
half, about, of length, joins at an acute angle the cystic duct (of the 
gall-bladder), thus constituting the ductus communis cholcdochus, or 
common biliary duct, which empties into the duodenum. This 
ductus communis is three inches long, and about as large as a goose- 
quill. It passes close to, and sometimes through the pancreas. 

Gall-Bladder. 

This reservoir for bile lies under the liver. It is pear-shaped ; 
having an anterior rounded fundus, and a posterior narrow neck 
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or stem. It is about four inches long by one inch broad ; and 
holds eight to ten fluidrachms. It has three coats : serous, fibro- 
muscular, and mucous. The serous or peritoneal coat covers only 
its under surface. 

Spleen. 

A ductless gland, in the left hypochondriac region (opposite the 
ninth, tenth, and eleventh ribs) ; oblong, flattened, and rounded, 
about five inches long, three or four inches wide, and an inch and 
a half in thickness ; in color, dark, bluish-red. It is covered by 
the peritoneum, and connected with the stomach by omentum. A 
suspensory ligament joins it above to the diaphragm. A vertical 
fissure, called. the hilus, divides its inner surface. 

Within the serous or peritoneal coat is the elastic fibrous coat of 
the spleen. This coat, besides embracing the whole organ, is, at 
the hilvs, extended inwards over the vessels. From the sheaths 
so formed, and from the rest of the coat, many bands (trabectda ) 
pass in every direction ; by their interunion the peculiar areolar 
structure of the spleen is constituted. 

By the presence of this tissue a great degree of elasticity is con- 
ferred upon the spleen, admitting of great variations of size. It 
is sometimes remarkably enlarged in ague. 

In the interspaces of the trabecular is the proper substance of the 
spleen, which is soft and pulpy, and of a dark reddish-brown color. 

The Malpighian corpuscles are spherical, gelatinous, whitish, 
semi-transparent bodies, ^ to of an inch in diameter, scattered 
through the substance of the spleen. They are most distinct in 
the young subject. They are attached to the sheaths of the 
smaller arteries, "like moss-rose-buds." Each consists of a cap- 
sule formed from the substance of the vessel-sheaths, and contain- 
ing a soft white pulpy substance, consisting of granules, cells, and 
nuclei. On the surface of each Malpighian body are ramifications 
of the arteries, of veins, and a capillary network. 

The splenic artery, and the splenic veins, are very large for the 
size of the organ. The splenic artery is also tortuous. 

The spleen has lymphatic vessels, some of which are deep- 
seated, and others superficial. 

Pancreas. 

An oblong, flattened, hammer-shaped conglomerate gland, the 
head being at its right end, embraced by the duodenum; the left 
end or tail reaching to the spleen and left kidney. Its length is 
six or eight inches'; breadth an inch and a half; thickness halt an 
inch to an inch. 

The posterior surface of the pancreas is separated from the first 
lumbar vertebra by the superior mesenteric vessels, vena cava, 
vena portee, aorta, left kidney, supra-renal capsule, and vessels. 

The duct of the pancreas {ductus Wirsungii) passes from left te- 
nant to open into the duodenum near its middle, by an orifice 
Generally common to it and the ductus communis choledochus. 
The pancreatic duct is of the size of a goose-quill ; it is occasionally 

d °In l< structure, the pancreas closely resembles the salivary glands. 
It is supplied with arteries, veins, lymphatics, and nerves. 
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Fig. 51. 



rjIAPTER IV. 
ORGANS OF RESPIRATION. 

TnE windpipe is composed of the larynx, trachea, and bronchial 
tube, with its branches, communicating with the lunys. 

Larynx. 

This is the special organ of voice. It lies just below the root of 
the tongue, in front of the pharynx and under the skin. It is 
chiefly composed of cartilages, with a mu- 
cous membrane, Ligaments, and muscles. 
In shape, it is triangular above, having a 
prominent vertical ridge ; and cylindrical 
below. 

Nine cartilages enter into the larynx: 
the thyroid, cricoid, epiglottis, two aryU until, 
two cornicidar, and two cuneiform. 

The thyroid cartilage is the largest. It 
consists of two flat (sides or wings, meet* 
ing in front in the ridge called pomum 
Aaami or Adam's apple. This ridge is 
most strongly marked in the male. It is 
surmounted by a deep notch. Within, 
the surface of this cartilage is lined with 
mucous membrane, to which the chorda 
vocales are attached. 

The lower border of the thyroid carti- 
lage is connected to the cricoid, by a mem- 
brane in front, and by muscles at the sides. 

The posterior border ends above in the 
superior cornu, on each side ; which is 
long and narrow. Below, the same border 
ends in the inferior cornu on each side; 
which is short and thick. 

The cricoid cartilage is ring-like in shape, 
smaller but thicker than the thyroid, and 
situated below and behind it. It may 
be described as composed of two halves, 

On each side, at the junction of the two 

naives, there is a small elevation, to which is attached the lower 
cornu of the thyroid cartilage. 

T l? e ™ lGr border of the cricoid is connected by membrane with 
the first ring of the trachea. 

Its upper border slopes upwards and backwards between the 
wings of the thyroid. At the highest point, on each side, it sup- 
ports on an oval surface the arytenoid cartilage. 




Tite Larynx. — 1. Os 
hyoides. 2. Thyro-hyoid 
ligament. 3. Cornu majus 
of thyroid cartilage. 4. 
Its angle and side. 5. 
Cornu minus. 6. Lateral 
portion of cricoid carti- 
lage. 7. Kings of trachea . 

anterior and posterior. 
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The cricoid cartilage is lined by mucous membrane continuous 
with that of the thyroid. 

The arytenoid cartilages are small and pyramidal ; they rest upon 
the cricoid at the back of the larynx, one on each side. The apex 
of each is curved backwards and inwards, and surmounted by the 
small conical comicular cartilage (cartilage of Santorini). 

The cuneiform cartilages (of Wrisberg) are just in front of the 
arytenoid ; they are quite small, of elongated shape, lodged in the 
mucous membrane between the arytenoid cartilages and the side 
of the epiglottis. 

The epiglottis is the lid of the upper aperture of the larynx called 
the glottis, which is considered to extend to the inferior vocal 
chords. The rima glottidis is the fissure between those chords. 

The epiglottis is a thin fibro-cartilage, attached to the upper 
front border of the thyroid by a narrow neck, and having a broad 
and round free margin, which is vertical during respiration, but 
closed backwards over the glottis in swallowing. 

The external ligaments of the larynx are as follows : — 

Connecting the thyroid cartilage with the hyoid bone, three— the 
thyro-hyoid membrane and two Uttered thyro-hyoid ligaments. 

Between the thyroid and cricoid cartilages, three — the crico- 
thyroid membrane and two cap- 
sular ligaments, each with a syno- 
vial membrane. The latter join 
the cricoid to the lower cornua of 
the thyroid. 

The cricoid and arytenoid car- 
tilages are- connected by strong 
posterior crico-arytmoid ligaments 
and thin and loose capisular liga- 
ments. 

The ligaments of the epiglottis 
are the hyo-epiglottic and thyro-epi- 
glottic ligaments. It is connected 
also with the base and sides of 
the tongue by three folds of mu- 
cous membrane. 

The superior aperture of the 
larynx is almost cordiform, widest 
in front. The laryngeal cavity 
extends from the epiglottis to the 
lower edge of the cricoid carti- 
lage. The vocal chords and their 
connections divide it into two 
parts. 

The chords are called inferior and superior, or true and false vocal 
chords. The latter are formed of mucous membrane only ; in the 
inferior or true vocal chords are ligamentous fibres also. The ori- 
fice of the glottis varies in shape and size during vocalization and 
respiration. 

The ventricle of the larnyx (of Galen) is a cavity on each side, 
between the superior and inferior vocal chords. 
The sacculus or pouch of the larynx (sinus of Morgagni) is a small 
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View op the Larynx from 
Above. — 1. Superior edge of the lar- 
ynx. 2. Its anterior face. 3. Cornui 
majores of thyroid cartilage. 4. Pos- 
terior face of cricoid cartilage. 5, 5. 
Arytenoid cartilages. 0, 6. Thyro- 
arytenoid ligaments. 7. Their origin. 
8. Their terminations. 9. Glottis. 
10. Cricoid cartilage. 
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conical sac in front of and higher than the ventricle, communicat- 
ing with it by a narrow opening. 11 yields a secretion winch lubri- 
cates the vocal chords. 

The muscles of the larynx are, the crico-thyroidcus, crico-aryta:- 
noidcus lateralis, crico-arytocnoideus posticus, arytccnoideus transirrtms, 
and th ijro-ari/ta' widens. 

The crico-ihi/roid nmscle, on each side, passes upwards and out- 
wards from the front and side of the cricoid cartilage, to the lower 
and inner horder of the thyroid. The action of these muscles is, 
by drawing the thyroid cartilage down, to elongate and make tense 
the vocal chords. 

The crico-arytainoideus posticus passes from the posterior part of 
the cricoid cartilage, on each side, to the hase of the arytenoid. 
Its action is, hy drawing the arytenoid cartilages outwards and 
backwards, to open the glottis, making the chords tense at the same 
time. 

The crico-arytccnoidcus lateralis, on each side, arises near the 
front of the upper horder of the cricoid, and passes upwards and 
backwards to he inserted into the hase of the arytenoid. The 
action of the lateralis is, by rotating the arytenoid cartilages, to 
approximate their anterior faces, and thus narrow the oriliee be- 
tween the vocal chords. 

The arytccnoideus transversus is a single muscle, crossing upon 
the back of the two aiytenoid cartilages, from one to the other. 
Some of its fibres are oblique. Its action is to draw the two carti- 
lages together, and thus to narrow the glottis. 

The thyro-arytcenoideus is a broad, Hat nmscle, within the larynx 
on each side, lying parallel with the inferior vocal chord, passing 
from the thyroid back to the front surface of the base of the aryte- 
noid. Its action is to draw the arytenoid forward towards the 
thyroid, thus relaxing the vocal chords. 

The thyro-epiglottidci muscles depress the epiglottis. The ary- 
tceno-cpiglottidcus superior constricts the rima glottidis when the 
epiglottis closes over it for deglutition. The a/rytceno-epyglottid< us 
inferior compresses the sacculus laryngis. 

Trachea. 

Continuous with the larynx, below it, is this tube ; four or five 
inches in length, to the level of the third dorsal vertebra ; there it 
branches into the right and left bronchi. The trachea is composed 
of eighteen or twenty imperfect rings of cartilage, completed in the 
posterior third of each by mxiscular fibres, and united by fibrous 
and elastic ligaments. The muscular fibres are both longitudinal 
and transverse ; the former most external. They are unstriped and 
involuntary. The trachea and bronchi are lined by mucous mem- 
brane. 

The Mack, bronchial glands are lymphatic glands, situated at the 
bronchial bifurcation. 

The right bronchus is shorter and larger in calibre than the left. 
Both ramify into a multitude of branches or ramules, terminating 
finally in the lungs, in direct communication with the air-vesicles. 
Fine muscular fibres are discovered by the microscope even in the 
smaller ramules. 



LUNGS. 



85 



Thyroid Gland. 

This is a ductless gland, formed of two lobes, one on each side of 
the trachea, with an isthmus connecting them, across the second 
and third tracheal rings. Its weight is one or two ounces ; color, 
brownish-red. It is largest in females ; increasing a little during 
menstruation. It is much enlarged in goitre or bronchocele. The 
right lobe is somewhat larger than the left. 

In structure, this gland is composed of minute closed vesicles 
invested by a dense capillary network, combined into lobules by 
connective tissue. The vesicles are almost spherical, and contain 
a yellowish fluid. 

Thymus Gland. 

This, too, is a ductless gland. It attains its full size at two 
years of age ; it is then gradually absorbed, and almost ceases to 
exist at the time of puberty. It is situated in the lower part of 
the neck, in the anterior mediastinum, behind the sternum. It 
consists of two unequal lobes, united together, with sometimes an 
intermediate lobe. Its color is pinkish-gray. At its full develop- 
ment, it is about two inches long, one and a half wide, and a 
quarter of an inch in thickness. 

In structure, the lobes of the thymus are composed of numerous 
lobules, with a common dense capsule. Each lobule (varying in 
size from that of a pin's head to that of a pea) contains a number 
of smaller lobules, around a central cavity. These lesser or 
secondary lobules are also hollow. The latter communicate with 
the cavities of the primary lobules, and these open into a great 
central cavity, the reservoir of the thymus, which extends through 
the length of each lateral lobe of the gland. A white milky fluid 
is found in this reservoir. 

In its development, the thymus has been shown to begin as a 
linear tube, with diverticula from it. 

Lungs. 

Each lung is conical ; with the apex above, and a concave base, 
lower behind than in front. The right lung is largest, being 
broader and shorter than the left ; it has three lobes, the left but 
two. The fissure is posterior and deep, between the two lobes of 
the left lung, and between the upper and lower of the right ; a 
shorter fissure separates the middle triangular lobe from the upper 
one of the right lung. 

The root of the lungs is the place of their connection with the 
windpipe and the heart, by the bronchi and the bloodvessels, 
nerves, etc. Most anterior are the pulmonary veins ; next the pul- 
monary artery ; behind, the bronchus, for each lung. From above 
downwards, on the right side, the succession is, bronchus upjier- 
most, then pulmonary artery, lowest pulmonary veins ; on the left 
side, pulmonary artery, bronchus, pulmonary veins. 

The lungs together weigh about 42 ounces ; less in the female. 
Their color is pinkish-white at birth, mottled with slate-colored 
patches in the adult, the patches growing black with age. The 
8 
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lung-substance is light, spongy, and elastic, crepitating under 
pressure, and floating in water. When removed irom the chest 
the lungs collapse. „ , , . .. 

Each lung has a serous coat, a part of the pleura, an elastic are- 
olar or connective tissue, and the parenchyma or proper substance 
of the lung. ., . 

The parenchyma is formed of lobules, most easily separable m 
the foetus. They vary in size and form. Each consists of the 
terminal ramifications of a bronchial branch, with their air-cells 
and the attendant bloodvessels, lymphatics, and nerves; all united 
by nbrous connective tissue. 

Fie. 53. 





Bronchi and Bloodvkssels.— 1. Left auricle. 2. Bight auricle. 3. Left ven- 
tricle. 4. Right ventricle. 5. Pulmonary artery. C. Arch of the aorta. 7. Su- 
perior vena cava. 8. Arteria innominata. 9. Left primitive carotid artery. 10. 
Left suhclavian artery. 11. Trachea. 12. Larynx. 13. Upper lobe of right 
lung. 14. Upper lobe of left lung. 15. Trunk of right pulmonary artery. 16. 
Lower lobes of the lungs. 

The bronchial ra'mules are formed of many cartilaginous pieces, 
with a mucous membrane, lined with ciliated columnar epithelium. 
When the size of these ramules becomes reduced almost to ^th 
of an inch, they become irregular, losing their cylindrical form, 
and opening in every direction into the air-cells. 
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The air-cells are many-sided, divided from each other hy their 
walls or septa of a diameter from ,' 0 th to 2( j 0 -th of an inch. They, 
as well as the last bronchial intercellular passages, are lined by a 
thin mucous membrane, with a squamous epithelium. The number 
of these air-cells in an adult is estimated to be several hundred 
millions. 

By the pulmonary artery and its branches, all the venous blood 
of the body is carried from the heart to the lungs, where it is dis- 
tributed minutely amongst the air-cells by finely-divided meshes 
of capillaries with thin walls. From their network arise the pul- 
monary veins, which return the blood to the heart. 

The bronchial arteries furnish blood to the lungs for their nutri- 
tion. Some of their branches and capillaries' terminate in the 
bronchial, and others in the pulmonary veins. 

The nerves of the lungs are supplied chiefly from the pneumo- 
gastric and sympathetic or ganglionic. The lungs have also super- 
ficial and deep lymphatics. 

Pleurae. 

These are the serous coverings of the lungs, reflected, from their 
roots, over the inner walls of the thorax. The portion over the 
lung is the pleura pulmonalis, and that over the ribs, pleura costalis. 
Between the two is the cavity of the pleura. Like the other serous 
membranes, the pleura is thus a closed sac or double membrane. 

The pleura rises over the apex of each lung, about an inch above 
the first rib, through the upper orifice of the thorax. Below, it 
covers the diaphragm. 

The anterior mediastinum is the interspace between the two pleu- 
ra? in front, above and below their point of contact behind the 
sternum, just above its middle. This cavity is limited behind by 
the pericardium. 

The middle mediastinum is a broader inter-pleural cavity, con- 
taining the heart, in its pericardial sac, the ascending aorta, de- 
scending vena cava, bifurcation of the trachea, pulmonary arteries 
and veins, and phrenic nerves. 

The posterior mediastinum is a triangular space, in front of the 
spinal column, bounded in front by the pericardium and roots of 
the lungs, and at the sides by the two pleurae. 



CHAPTER V. 

URINARY AND GENITAL ORGANS. 

Kidneys. 

Each kidney is situated in the lumbar region, from the level of 
the eleventh rib to near the crest of the ilium ; the right one being 
a little the lowest. It is surmounted by the supra-renal capsule, 
and surrounded by fat. Its position is maintained chiefly by its 
bloodvessels. 
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The kidney is somewhat convex in front, and (lattened poste- 
riorly ; convex on its external border, and concave on the internal 
margin; the upper end thicker and rounder than the lower. 

The right kidney is in contact in front with the liver, duodenum, 
and ascending colon ; the left kidney, with the stomach, spleen, 
pancreas, and descending colon. 

The hilus of the kidney is a deep notch in its internal border, 
where the vessels pass in and out. The f>elvis of the kidney is the 
c< »ncavity within it. 

Each kidney is about four inches long, by two in width and one 
in thickness in the adult; weight, 4', to 6 ounces, half an ounce 
less in the female. a The left kidney is longest, thinnest, and Light- 
est by about 2 drachms. 

A fibrous capsule surrounds the kidney, and enters at the hilus 
to invest the bloodvessels and beginnings of the excretory duct. 

The general color of the kidney substance is dee]) red. It is Sim 
on pressure, but easily torn ; and is divisible into the cortical or 
external, and the medullary substance. 



Fig. 54. 




Plan op a Longitudinal Section through the Pelvis and Substance of 
the Right Kidney, o. The cortical substance, b, b. Broad part of the pyra- 
mids of Malpighi. c, c. The divisions of the pelvis named calyces laid open. d. 
One of these unopened, d, d. Summits of the pyramids or papillae projecting into 
calyces, e, e. Section of the narrow parts of two pyramids near the calyces, p. 
Pelvis or enlarged divisions of the ureter within the kidney, u. The ureter. «• 
The sinus, h. The hilus. 

The cortical substance forms an external layer of about ^th of 
an inch in thickness, with prolongations inwards. Scattered 
numerously through it are the small red Malpighian bodies; around 
these are small granular cells, convoluted tub'uli uriniferi (tubes of 
Ferrein), bloodvessels, lymphatics, and nerves. 
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The Malpighian bodies have a diameter of about T^th of an 
inch. Each is a capillary tuft inclosed in a membranous capsule, 
the beginning of one of the uriniferous tubules. The tufts are the 
networks of small arteries (vasa afferentia) ; and from them and 
the capillary plexus outside of them go minute veins (vasa efferen- 
tia), which also form plexuses around the tubuli uriniferi. 

The medullary substance is formed of pale red cones (pyramids 
of Malpighi) about fifteen in number, with their apices (papillae of 
the kidney) projecting into the central cavity of the gland. Each 
papilla has about a thousand orifices of tubuli uriniferi. The 
pyramid of Malpighi is composed of many lesser cones or pyramids* 
(pyramids of Ferrein), which are themselves made up of straight 
tubes (of Bellini), the continuations of the convoluted tubuli of 
the cortical substance. 

Over each papilla is an infundibulum, or small membranous cup ; 
four or five infundibula together make a calyx ; and all the calyces, 
from seven to thirteen in number, open into the pelvis of the kid- 
ney ; from which proceeds the ureter or excretory duct. 

Eig. 55. Eig. 5G. 




Plan op the Renal Circula- 
tion. — <z. Terminal branch of the 
artery, giving the terminal twig, 
1, to the Malpighian tuft m, from 
which emerges the efferent or 
portal vessel, 2. Other efferent 
vessels, 2, are seen entering the 
plexus of capillaries, surrounding 
the uriniferous tube, f. From the 
plexus, the emulgeut vein, v, 
springs. 




A Malpighian Body in its Relation 
to the Uriniferous tube 300.— a. Cap- 
sule of the Malpighian body. d. Epithe- 
lium of the uriniferous tube, e. Detached 
epithelium. /. Afferent vessel, g. Efferent 
vessel, h. Convoluted vessels of the glo- 
merulus. 



The ureter is a tube of the diameter of a goose-quill ; it has a 
fibrous, a muscular, and a mucous coat. It passes obliquely in- 
wards and downwards for the length of sixteen or eighteen inches, 
behind the peritoneum, to enter the base of the bladder. The 
entrances of the two ureters are about two inches apart. 

The renal artery, which supplies the kidney, is a large vessel in 

8* 



90 



ANATOMY. 



proportion to the size of the gland. As it enters the hilus it 
divides into four or five branches. The renal vein empties into the 
vena cava. The kidney has superficial and deep lymphatic vessels. 

Supra-Renal Capsules. 

These are small, flat, yellowish bodies, behind the peritoneum, 
one in front of the upper end of each kidney, classed with the 
"ductless glands." They vary in size in different individuals, but 
the left is usually the largest — average length, an inch and a half; 
width, an inch and a quarter ; thickness, one-fifth of an inch. 

In structure the capsule has an external cortical, and an internal 
medullary substance. The former is most extensive ; and is formed 
of narrow columns perpendicular to the surface. The medullary 
substance is soft, pulpy, and brown in color. 

Microscopical anatomists differ in their views of the minute 
character of the columnar masses. The medullary substance is 
composed of nuclei and granules, amidst which is a plexus of very 
small veins. 

Nerves abound in the supra-renal capsules ; derived from the 
ganglionic or sympathetic plexuses, and the pneumogastric ; one 
observer says also the phrenic. These nerves have a number of 
small ganglia upon the surface of the capsules. 

Bladder. 

Situated behind the pubes, in front of the rectum in the male, 
and of the uterus and vagina in the female, the bladder rises higher 
in the infant than in the adult. In the adult, when empty, its 
summit reaches to the upper line of the symphysis pubis; when 
filled it rises, in a round form, into the hypogastric region, to a 
greater or less distance above the bony rim of the pelvis according 
to its distension. Its vertical diameter is the greatest in the mule ; 
the transverse in the female ; and its capacity is greatest in the 
latter. 

When moderately full, the male adult bladder measures about 
five inches by three ; and contains a pint. 

The summit of the bladder is connected with the umbilicus by 
the urachus, a fibrous and partly muscular cord, having on each 
side of it the remnants of the hypogastric arteries, as round fibroUB 
cords. The urachus, in the embryo, is atube, by which the bladder 
communicates with the membranous extra-abdominal sac called 
the allantois. 

The body of the bladder is only covered with peritoneum on its 
posterior surface. 

The vas deferens runs in a curve, from before backwards, along 
the side of the bladder towards its base. 

The base or fundus of the bladder is directed downwards and 
backwards. Its dimensions vary with the fulness of the organ. 

The neck or cervix of the bladder is the narrow part connected 
with the urethra. It is, in the male, surrounded by the prostate 
gland. 

The ligaments of the bladder are called true and false; five of the 
former and five of the latter. The true are, the two anterior, «-oing 
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to the pubes ; two lateral, which are broader, and are formed of the 
fascia betwen the bladder and rectum ; and the urachus. 

The false ligaments are, the two posterior, two lateral, and one 
superior. The posterior pass in the male to the sides of the rectum ; 
in the female, to the side of the uterus. The lateral are folds of 
peritoneum from the iliac fossae. The superior ligament is a fold 
of peritoneum from the summit of the bladder to the umbilicus. 

The bladder has a partial serous, a muscular, a cellular, and a 
mucous coat. 

The muscular coat consists of two layers of unstriped muscular 
fibre ; longitudinal without, and circular within. The former are 
most abundant on the front and back surfaces ; the latter, around 
the neck. There they form the sphincter vesicce, continuous with 
the muscular fibres surrounding the prostate gland. Some oblique 
fibres also go from the prostate to the ureters. 

The mucous coat is smooth and pale-red. It is most closely 
united to the muscular coat at the neck. It has a number of small 
cluster-like (racemose) glands, about the neck, and a few scattered 
mucous follicles. Its epithelium is intermediate between the 
squamous and the columnar form. 

The vesical triangle (trigonum) is just beneath the opening of the 
urethra from the neck of the bladder ; its apex is forwards. It is 
bounded in front by the prostate gland, and at the sides by the vasa 
deferentia and vesicular seminales. 

The uvula vesical is a small elevation of the mucous membrane, 
or thickening of the prostate, projecting into the orifice of the 
urethra. 

Urethra. 

In the male, when the penis is relaxed, this tube has the shape 
of the italic S. Its length is eight or nine inches. It is described 
as having three parts — the prostatic, membranous, and spongy 
portion. 

The prostatic is the widest, is spindle-shaped, and has a length 
of an inch and a quarter ; passing through the prostate gland near 
its upper surface. 

The caput gallinaginis or veru montanum is a narrow ridge on 
the bottom of the prostatic portion, three-quarters of an inch long 
and an eighth of an inch in elevation, containing muscular and 
erectile tissue. On each side of this are numerous orifices of the 
prostatic diccts, from the middle lobe of the gland. The prostatic, 
vesicle or sinus pocularis is a fossa a quarter of an inch long, just in 
front of the veru montanum ; about its margins are the openings 
of the seminal ejaculatory ducts. This sinus has fibro-muscular 
walls, lined by mucous membrane, on which open a number of 
small glands. 

The membranous portion is between the prostate and the bulb of 
the urethra. This is the narrowest part of the tube except the 
orifice. From the projection of the bulb below it, it is three-quar- 
ters of an inch long on its concave roof, and half an inch along its 
convex floor. It passes through the deep perineal fascia ; and is 
invested by a double extension from it, and by the compressor 
urethral muscle. 
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The spongi/ portion is the longest, having a length of about six 
inches, to the meatus urinarius. Below the symphysis pu ns it 
ascends a little, and then descends forward. It has an almost 
uniform diameter of a quarter of an inch ; except in the bulbous 
portion, and in the fossa naviculars within the (jlans perns, m 
which localities it is dilated. 

The meatus or orifice is the narrowest part of the canal ; its di- 
rection is vertical, with two small elevations or labia at its sides. 

The lining mucous membrane of the urethra has numerous small 
orifices of mucous glands and follicles, the glands of Littre. These 
openings arc sometimes large enough (lacuna magna) to detain the 
end of a catheter. Cowper's glands open into the bulbous jporl inn. 

The muscular coat of the urethra is most abundant in its pros- 
tatic part. It consists of an outer longitudinal and an inner cir- 
cular layer of unstriped fibres. 

Prostate Gland. 

In shape like a horse-chestnut, and composed of three lobes, this 
gland lies below and behind the symphysis pubis, around the neck 
of the bladder and urethra, and upon the rectum. Its transverse 
diameter at the base is an inch and a half; from before backwards 
an inch ; depth, three-quarters of an inch. 

Its lobes are the two lateral and the middle lobe. The middle 
lobe is normally only a transverse band behind the beginning of 
the urethra ; sometimes it is absent. In old men it is frequently 
much enlarged. 

The prostate gland is dense, though friable, and is surrounded 
by a fibrous capsule. It is perforated by the seminal ducts. Con- 
nected with it are circular, unstriped muscular fibres, around the 
urethra. Its secretion is a milky fluid in appearance, with an acid 
reaction. 

Cowper's Glands. 

These are two lobulated yellowish bodies, each as large as a 
pea, in front of and under the membranous portion of the ure- 
thra, behind the bulb. Their excretory ducts run for almost an 
inch obliquely forwards, to open into the bulbous part of the ure- 
thra. 

Penis. 

This organ consists of the root, body, and gland. The crura or 
fibrous branches connect the root of the penis with the rami of the 
pubes. By the suspensory ligament it is held to the front of the 
symphysis pubis. 

The glans penis is of a rounded conical form, with the meatus 
urinarius at its extremity. Behind and below this is the freeman 
prozputii, a fold of mucous membrane going backwards to join with 
the prepuce. The corona glandis is a round projecting border at 
the base of the gland ; behind this is the narrowing called the neck 
or cervix. The sebaceous glands of Tyson (glandidee odoriferce) 
are located around the corona and cervix. 

The body of the penis is covered by a loose thin tegument, which 
forms the prepuce by doubling upon itself at the neck of the gland. 
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Its internal layer, reflected from the cervix over the glans, is of 
the character of a mucous membrane. 

The body of the penis is composed of three cylinders of fibrous 
and erectile tissue ; the two corpora cavernosa, and the corpus spon- 
giosum. 

Each corpus cavernosum is composed of a strong fibrous coat, 
within which is a network of fibres, containing the vascular erec- 
tile tissue. The bands of fibres are called trabecidce. Between the 
two corpora is a septum, most complete behind ; in front it is 
comb-like or pcctiniform. 

In the fibrous outer coat and septum are numerous elastic and 
muscular fibres ; some of the latter occur also in the trabecules. 

The corpus spongiosum lies below the junction of the corpora 
cavernosa, inclosing the urethra. It commences between the 
crura of the penis, in the bulb, and terminates in the glans. The 
bulb is surrounded by the accelerator urinaj muscle. 

The structure of the corpus spongiosum is essentially like that 
of the cavernosa, but with a thinner and more elastic envelope. 

Erectile tissue is principally formed of a close plexus of small 
veins, freely communicating with each other. They are largest in 
size in the middle of each corpus cavernosum. Their blood is re- 
turned by the vena dorsalis penis, and by the prostatic and puden- 
dal veins. 

The arteries of the penis come from the internal pudic. The 
helicine arteries (whose existence is not universally admitted) are 
convoluted, tendril-like vessels, most abundant in the back part of 
the penis. 

The nerves of the penis are branches of the internal pudic nerve 
and the hypogastric plexus. Its lymphatics are superficial and 
deep-seated ; some going through the inguinal glands, and others 
joining the deep pelvic lymphatics. 

Testes. 

These are oval glands, suspended in the scrotum by the two sper- 
matic cords. Behind each is a long and narrow body, the epididy- 
mis; of which the upper enlarged end (globus major) is connected 
by its ducts with the upper end of the testicle, and the lower end 
(globus minor) with its lower end and investing tunic. The left 
testicle is a little the largest. 

The coverings of the testicle are, the skin, dartos muscle, external 
spermatic fascia, cremaster muscle, fascia propria or infundibulilbrm 
1'ascia, and tunica vaginalis. 

The dartos is a thin loose layer of connective tissue mixed with 
unstriped muscular fibres. 

The cremaster muscle consists of a few scattered bands of fibres 
of the internal oblique muscle, carried down in the descent of the 
testicle. 

The fascia propria is a similar process of the fascia transversahs. 

The tunica vaginalis is the serous investment of the testicle, de- 
rived from the peritoneum. It is duplicated, over the testis and 
within the scrotum, the outer layer extending above and below the 
testis, upon the cord. 
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"SESZZA is a plexus of bloodvessels lining the tunica 

&l ^t^^st^X^P^ ? «? of 
unequal size. Each lobule is conical, ami formed oi from one to 
three or four convoluted tubuli seminifen. These may be un- 
ravelled : and are each several feet in length with a diameter from 
jj jjth to T ^ of an inch ; they number in all 
from 300 to 800. Each is surrounded by a 
plexus of minute capillaries. In the poste- 
rior apex of each lobule, the tubuli become 
almost straight, forming the vasa recta, 
twenty or thirty in number ; each of which 
has a diameter of ^th of an inch. 

The vasa recto anastomose as they ascend, 
forming the rete testis; at the upper end of 
which are given off from twelve to nfte< D 
ducts, the vasa efferentia, which puss 
through the tunica albuginca to the epi- 
didymis. By their convolution and en- 
largement, in conical masses (conivasculosi), 
they make the globus major. Opposite the 
bases of the, cones (each of which is formed 
by a single duct, six or eight inches long) 
their ducts open into a single tube or duet, 
which is very much convoluted, forming 
the globus minor of the epididymis. The 
length of this tube when unravelled is more 
than twenty feet. 

The vas deferens is the continuation of 
this duct, upwards from the globus minor, 
behind the epididymis, and on its inner 
side. It then goes along, in the spermatic 
cord, through the external and the internal 
abdominal rings, into the pelvis. Reaching 
the base of the bladder, it becomes en- 
larged, and then, narrowing at the pros- 
tate, joins the duct of the vcsicula seminalis 
to form the ejaculatory duct. The vas 
deferens is a firm tube, about two feet long, 
with a canal 5 ' ¥ th of an inch in diameter. 
It has a cellular, muscular, and mucous 
coat. 




Minute Structure of 
the Testis.— 1, 1. Tunica 
albuginca. 2, 2. Cprpus 
Highmorianum. 3, 3. Tu- 
buli seminiferi. 4. Vasa 
recta. 5. Eetc testis. 6. 
Vasa efferentia. 7. Coni 
vasculosi, the globus ma- 
jor of the epididymis. 8. 
Body of the epididymis. 
9. Its globus minor. 10. 
Vas deferens. 11. Vascu- 
lum aberrans. 



Vesiculae Seminales. 

These are lobulated membranous pouches, one on each side, 
betw r een the bladder and rectum. They are reservoirs for semen, 
besides having a secretion of their own which mixes with it. Each 
is about two and a half inches long by half an inch wide ; but vari- 
able in these dimensions. 
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The vesicula seminalis is, in structure, a single tube, convoluted, 
and giving off irregular branches or diverticula; all being held 
together by fibrous tissue. The tube is of the diameter of a goose- 
quill, and from four to six inches long ; behind, it ends abruptly, 
as a cul-de-sac ; in front it is continued as a straight narrow duet, 
which joins with that of the vas deferens to make the ejaculatory 
duct. 

Each ejaculatory duct (one on each side) is about fths of an inch 
in length. It commences at the base of the prostate gland, and 
runs upwards and forwards through its substance, to open into the 
sinus pocularis of the prostatic part of the urethra. 

Spermatozoa are minute filaments, found in the liquid of the 
semen masadinum formed in the testis. Each has an oval enlarge- 
ment at one end, and a caudal prolongation or extremity ; which 
shape, with their undulatory movements, suggested the erroneous 
idea of their being animalcules. Semen also contains, as shown 
by the microscope, seminal granules, joVgth of an inch in diameter. 

Spermatic Cord. 

This cord is composed of the vas deferens, three arteries, a 
plexus of veins, the spermatic plexus of nerves, and some large 
lymphatic vessels; besides connective tissue, and the cremaster 
muscle, and fascia. Its course is from the back of the testicle 
upward to the external abdominal ring (see Hernia), and through 
the inguinal or spermatic cord to the internal ring, by which it 
enters the abdominal cavity. 

The arteries of the cord are the spermatic, cremasteric, and the 
artery of the vas deferens. 

The nerves of the cord are derived from the ganglionic or sym- 
pathetic plexuses of the abdomen. 

Descent of the Testes. 

In early foetal life, the testes are in the abdomen, below the kid- 
neys. At the lower end of each is a cord, Hie uuhernaculum, testis, 
connected with the scrotum at its lowest part. In the seventh 
month of gestation, the testicle descends, in the line of the now 
shortening gubernaculum, through the internal ring, carrying with 
it a fold of peritoneum ; then through the inguinal canal and exter- 
nal ring, to enter the scrotum in the course of the eighth month. 
Just before birth at full term, the peritoneal pouch is closed above ; 
leaving its fundus to form the tunica vaginalis testis. In the 
female, the round ligament of the uterus takes a similar course to 
that of the gubernaexdum. At an early period of embryonic life the 
ovaries and testes correspond in position. 

ORGANS OF GENERATION IN THE FEMALE. 

The ovaries are the essential female organs of reproduction, and 
the uterus is that of gestation. Accessory to these are the Fallo- 
pian tubes and the external genital organs, i. e., the vagina and its 
connected parts. 
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Ovaries. 

Each ovary is an oval body, about an inch and a half long, 
three-quarters of an inch wide, and a third of an inch in thickness. 
It is situated in the posterior part of the broad ligament of the 
uterus, behind and below the Fallopian tube, on either side ; cov- 
ered by peritoneum, except on its anterior margin, which IB at- 
tached to the broad ligament. It has a librous coat, tunica albxir 
f/inea, within which is a soft stroma or libro-ccllular structure well 
supplied with bloodvessels. 



Fig. 58. 




Female Pelvic Organs, seen from above. — a, a. Obliterated hypogastric 
arteries, b. Broad ligament of uterus, e. Posterior ligaments of uterus, g. 
Ureter, h, h. Ovarian vessels, m. Linca alba and section of urachus. Ji. 
Bladder. Ii. Bound ligament of uterus. F. Fimbriated extremity of Fallopian 
tube. T. Fallopian tube. O. Ovary. E. Bectum. U. Uterus. V. Fifth lum- 
bar vertebra. 

Graafian vesicles are from five to twenty small, round, transpa- 
rent sacs, contained in the ovary. Each, before maturation, holds 
an ovum, of an inch in diameter, on the average, surrounded 
by clear fluid. As it matures, each Graafian vesicle enlarges, ap- 
proaches the surface of the ovary, and finally bursts ; the ovum 
then escapes through the Fallopian tube into the uterus, and, un- 
less impregnated, is discharged with the menstrual fluid. 

Corpus luteum is the name given to the remains of the Graafian 
vesicle, after its maturation and the discharge of the ovum. Those 
left after pregnancy are peculiar, and are called true corpora lutea; 
those formed at other times, false. The former are larger, firmer, 
yellower, more vascular, and more puckered in appearance. 

The ligament of the ovary extends from the upper angle of the 
uterus to the inner end of the ovary. 
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The round ligarm nts are two cords, each four or five inches long, 
below and in front of the Fallopian tube, between the layers of the 
broad ligament. Each passes from the upper angle of the uterus, 
forward and outwards, through the internal abdominal ring, and 
along the inguinal canal, to be lost upon the labia majora. 

Fallopian Tubes. 

These are two oviducts, one on each side, lying in the free mar- 
gin of the broad ligament. Each is about four inches long, with 
a very minute canal, which widens near its outer end, trumpet-like, 
and then contracts at its termination. The inner end, ostium in- 
ternum, communicates with the uterus ; the outer, ostium abdomi- 
nale, opens into the cavity of the abdomen. The latter is fringed, 
and is called the fimbriated extremity of the Fallopian tube. It 
i.s believed to embrace the ovary during sexual excitement. 

The Fallopian tube has a serous, muscular, and mucous coat. 

Uterus. 

The womb, in the virgin, is pear-shaped, flattened before and 
behind. It is suspended between the bladder and the rectum, by 
six ligaments of peritoneum. It is about three inches long, two 
wide at its upper part, and an inch thick. Its upper end is di- 
rected upwards and forwards ; its lower end, downwards and back- 
wards, forming an angle with the vagina. Its parts are the fundus, 
body, and neck or cervix. 



Fig. 59. 




Uterus and its Appendages.— 1. Body of uterus. 2. Fundus. 3. Cervix. 
4. Os uteri. 5. Vagina. 6. Broad ligament. 7. Position of ovary. 8. Round 
ligament. 9. Fallopian tube. 10. Fimbriated extremity of Fallopian tube. 
11. Ovary. 12. Ligament of the ovary. 13. Fallopio-ovarian ligament. 14. 
Peritoneum on anterior surface of uterus. 

The fttndus is the broad base or upper part ; the body narrows 
from the fundus to the neck. The cervix communicates with the 
vagina, which is attached around it, extending upwards farther 
behind than in front. The os uteri or os tincce is the mouth of the 
uterus, opening into the cavity of the vagina. Obstetricians 
speak also of the os intt mum, at the upper end of the constriction 
called the cervix. The cavity of the uuimpregnated uterus is 
9 
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quite small. The coats of the uterus are three : serous, mumthir, 
aud mucous; the last being its inner lining. It is covered by 
ciliated columnar epithelium. Numerous follicles and glands 
exist in the cervix. When distended with lluid, they have been 
called ovula Nabotlii. 

Ligaments of the Uterus. — Two anterior ligaments, or semilunar 
peritoneal folds, pass between the cervix of the uterus and the pos- 
terior surface nf the bladder. 

Two posterior ligaments, also folds of peritoneum, connect the 
sides of the uterus with the rectum. 

The two broad ligaments extend from the sides of the uterus to 
the walls of the pelvis, dividing its cavity into an anterior and a 
posterior portion. The former contains the bladder, urethra, and 
vagina; the latter, the rectum. The broad ligaments are con- 
nected with the peritoneum, and correspond essentially with it iu 
structure. 

Vagina. 

This is a musculo-membranous canal, about four inches in length 
along its anterior wall, longer posteriorly ; curved in its direction 



Fig. 60. 




Viscera of Female Pelvis.— 1. Symphysis pubis. 2. Abdomi nal parietes, 
3. Mons veneris. 4. Bladder. 5. Entrance of ureter. 6. Urethra. 7. Meatus 
urinarius. 8. Clitoris. 9. Left nympha. 10. Left labium majus. 11. Orifice of 
vagina. 12, 22. Vaginal canal. 13. Wall between vagina and rectum. 15. Peri- 
neum. 16. Os uteri. 17. Cervix. 18. Fundus. 10. Rectum. 20. Anus. 21. 
Upper part of rectum. 23. Fold of peritoneum. 24. Reflexion of peritoneum. 
25. Last lumbar vertebra. 26. Sacrum. 27. Coccyx. 

downwards and forwards from the uterus. Its outlet is called the 
vulva. It consists of an external muscular, a middle erectile, and an 
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internal mucous coat. The last presents two longitudinal (anterior 
and posterior), and numerous transverse ridges or riujw; also many 
conical and filiform papillae, besides mucous glands and follicles, 
('specially at its upper part. 

The pudendum is a term applied to the vulva and its appendages. 
The mom veneris is the rounded fatty prominence over the pubes in 
front, covered with hair after puberty. The labia majora are lon- 
gitudinal folds, one on eaxdi side of the vulva ; reaching from the 
mons veneris to the perineum. Externally, each is formed of in- 
tegument ; within, of mucous tissue. The two labia are joined in 
fronl and behind, by the anterior and posterior commissures. Just 
within the latter is a small transverse fold, the fourchette. Between 
it and the posterior commissure is the fossa navkularis. 

The labia minora or nymphas are smaller mucous folds, within 
the majora; they pass obliquely from the clitoris above to the sides 
of the vagina below. The clitoris is a small erectile organ, ana- 
logous to the penis of the male in its cavernous structure. It is 
situated just above the vagina. The hymen is a thin semilunar 
fold of mucous membrane, across the lower part of the orifice of 
the vagina. As it is, occasionally, congenitally absent, and lias 
been known to be present in prostitutes, it is not, as was formerly 
supposed, a test of virginity. Usually, after its rupture, small 
rounded elevations are left around the orifice of the vagina, called 
carunculce m yri iformcs. 

Urethra in the Female. 

This canal is much shorter than in 
the male ; having an average length 
of an inch and a half. Its direction, 
also, is different ; being upwards and 
slightly backwards, with very little 
curve, behind the pubes. Its exter- 
nal orifice or meatus is in the small 
triangular space (vestibule), between 
the clitoris and the upper end of the 
vagina. 

Mammary Glands. 

These, as organs of nutrition for 
offspring, are accessory to the organs 
of reproduction. In the male they 
exist, but undeveloped. 

In the female, each mamma is a 
true multi-lobular gland. The small- 
est lobules consist of clusters of 
rounded vesicles, opening into the 
smallest branches of the lactiferous 
(milk-bearing) ducts. These unite 
into larger ducts, finally making from 
fifteen to twenty (tubuli lactiferi, or 
gcdactophori), which converge towards 
the iireola around the nipple. There 
they enlarge and form reservoirs for 
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Section of Mammary Gland. 
—1,1. Galactophorous ducts. 2, 2. 
liobuli. 
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the milk ; and thru run fn.m the base of the nipple (oils Bummit, 
whore they perforate it with narrow orifices, by which the milk 
escapes under pressure. The nipple has a somewhat erectile 
structure. 



CHAPTER VI. 

ORGANS OF CIRCULATION. 

HEART. 

Tiie heart is a hollow conoidal muscular organ enveloped by the 
pericardium, and suspended by its great vessels between the lungs. 

It is situated behind the lower two-thirds of the sternum, its 
base above and apex pointing downward and to the left side. Us 
extent is from the level of the upper border of cartilage of the 
third rib to the spare between the fifth and sixth ribs. It is about 
live inches long, in the adult, by three and a half inches of width 
in its broadest, part, and two and a half inches in thickness. In 
the male, it weighs from ten to twelve ounces ; in the female, from 
eight to ten. It increases in size and weight, however, to old age. 

The heart is essentially twofold, being divided by a muscular 
septum into the right and left, or respiratory and systemic heart; 
conjoined, but not communicating after birth. Each half consists 
of an auricle and a ventricle. The auricles (named from an ear-like 
appendage belonging to each) are comparatively thin and weak, 
the ventricles thick and strong; their internal capacity is about 
the same, two fluidounces for each cavity. The auricles are above 
the ventricles. Most of the anterior surface of the heart is formed 
by the right ventricle, the left making the apex and left border; 
most of the posterior surface is made by the left ventricle. 

The right auricle is a little larger than the left. It consists of 
a sinus or main cavity, and an auricular appendix. 

The ascending and descending venai cava', both open into the rii^ht 
auricle. Between their terminations, on the right wall of she 
auricle, is a small projection, the tvbi rculum Loweri. 

The coronary veins, the largest being sometimes called the corn- 
vary sinus, open into the right auricle, bringing blood from the 
substance of the heart. The apertures of the smaller veins are 
the foramina Thebesii. At the mouth of the coronary sinus is the 
valve of Thcbesius; sometimes it is double. 

Between the front margin of the ascending vena cava and the 
auriculo-ventricular opening {ostium venosum), is the Eustachian 
valve, large in the foetus, small in the adult ; it is semilunar, the 
free edge being concave. 

The fossa oralis is a depression marking the place of the fora- 
men ovale in the foetus, between the right and left auricle. The 
prominent margin of it is the annulus ovalis. 

The muscidi pectinati are comb-tooth-likc fleshy columns, which 
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cross the inner part of the auricular appendix and the contiguous 
portion of the wall of the auricule. 

The rigid ventricle is triangular. It rests below and behind upon 
the diaphragm. It is separated from the left ventricle by a septum 
which bulges into the right ven- 
tricle. Above, it ends in a small 
cone (conus arteriosus) ; in which 
the pulmonary artery begins by a 
circular opening, guarded by three 
pocket-like semilunar valves. Each 
of these pockets is a fold of the 
lining membrane of the heart, 
with fibres of ligamentous tissue. 
At its most prominent part is the 
corpus Arantii, a small cartilagi- 
nous prominence, which completes 
the closure of the valves. Behind 
each valve is a pouch or dilata- 
tion ; these are the sinuses of Val- 
salva. 

The columnar carnece are round 
muscular columns, which project 
from nearly the whole of the inner 
wall of the ventricle. Some pro- 
ject only as ridges, others are free 
except at the ends, while three or 
four of them give attachment to 
the chordce tendinece. 

These, the tendinous chords, 
are connected with the free sur- 
faces and margins of the three 
segments of the tricuspid or right 
aimculo-ventricular valve. 

The tricuspid valve is a fold of 
the lining membrane of the heart 
strengthened by fibrous tissue, 
the roof of the ostium venosum. 

The left auricle is cuboidal in form, somewhat smaller but thicker 
than the right. In structure it resembles the right auricle; having 
a sinus, auricular appendix, and musculi pectinati. The four pulmo- 
nary veins open into it. 

The left ventricle is more conical and longer than the right ; its 
walls are about twice as thick, except near the apex. 

The aorta opens from this ventricle by a circular orifice, guarded 
by three semilunar valves, like those of the pulmonary artery, but 
with larger corpora Arantii, and deeper sinuses of Valsalva. 

The columnoz carnece of the left ventricle resemble those of the 
right ; two of them, only, connect with chordce tendineoz which are 
attached to the auriculo-ventricular valve. 

This valve, the mitral valve, consists of but two unequal seg- 
ments ; but is larger and thicker than the tricuspid. Generally 
two lesser segments also exist at the place of union of the greater. 
In structure this valve is similar to the tricuspid. 

9* 



The Left Ventricle.— 1. Outer 
side of left ventricle. 2. Outer side 
of right ventricle. 3. Thickness of 
its outer parietes. 4. Thickness 
near the right ventricle. 5. Mitral 
valve. 6, 7. Columnae carncae with 
their chordae tendinece. 8. Origin of 
the aorta. 9. Cavity of the aorta. 
10, 10. Superior surface of the right 
ventricle, showing the ostium veno- 
sum and tricuspid valve. 11. Tricus- 
pid valve. 12. Semilunar valves of 
the aorta. 

Its upper margin is attached to 
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The lining membrane of the heart, the endocardium, is a smooth, 
thin serous membrane, thickest in the auricles. It covers the 

valves, and is continuous with 
the inner coat of the bloodvessels. 

The muscular fibres of the heart 
are intricately arranged ; those of 
the auricles and those of the ven- 
tricles being mutually indepen- 
dent. 

The fibres of the auricles are in 
two layers, the superficial trans- 
verse and the deep ; the latter being 
in part looped, and in part annu- 
lar. The superficial are common 
to both auricles, the deep are pe- 
culiar to each. 

The ventricles also have fibres 
common to both, and some which 
are peculiar to each ventricle. 
The latter are the most common 
near the base of the heart. 

The superficial fibres are mostly 
spiral in their direction, ami 
placed in layers of unequal thick- 
ness. Coiling inwards at the a pes 
of the heart, they there form the 
vortex, and thence ascend again. 
The dee}) fibres are circular in 
this direction. 

Fibrous rings surround and give 
fixity to the auriculo-ventricular 
and arterial openings of the heart. 
Those of the left side are the 
strongest. 

The heart is supplied with blood for its nutrition by the tiro 
coronary arteries, anterior and posterior. It lias also lymphatic 
vessels. 

The nerves of the heart arc derived from the cardiac plexits, 
which is partly ganglionic or sympathetic, and partly cerehro-spi- 
nal in origin. Minute examination displays a great number of 
small ganglia on the surface and in the substance of the heart. 

Pericardium. 

This sac, which envelops the heart, is composed of an outer 
fibrous and an inner serous membrane. The fibrous coat is at- 
tached, below, to the diaphragm. At the base of the heart, it is 
extended for some distance over the aorta, pulmonary artery, jnd- 
monary veins, and descending vend cava; not upon the ascending 
vena cava. In front, the pericardium lies close to the sternum, 
covered at the sides by the edges of the lungs, particularly the left. 
At its sides the pleurrc cover it, with the plirenic nerve and vessels 
between them on each side. Behind, the pericardial sac rests 
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Interior of the Right Ventri- 
cle. — 1. Section of the parietes of 
the right ventricle. 2. Left ventri- 
cle. 3. Thickness of the parietes of 
the right ventricle. 4. Thickness at 
the commencement of the pulmonary 
artery. 5. Anterior fold of the tri- 
cuspid valve. 6. A portion of the 
right ventricle. 7, 8. Golumnae car- 
ncae with their chordae tendineae. 9. 
Ventricular septum. 10,11. Cavities 
between the bases of the columnae 
carneae. 12. Depression leading to 
the pulmonary artery. 13. Interior 
of the pulmonary artery. 
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against the bronchial tubes, the descending aorta, and the cesonha 
gus. 1 

The serous coat of the pericardium is double ; one layer adhering 
to the heart, the other lining the fibrous sac. It extends more 
completely around the aorta and pulmonary artery than around 
the other great vessels of the heart. Its surface is smooth and 
moistened with serum. ' 

Tor the route of the circulation of the blood, see Physiology 



ARTERIES. 
Aorta. 

This, the main trunk of all the arteries of the body, ascends 
from the upper part of the left ventricle for a short distance and 
then forms an arch backwards over the root of the left luno-. 
Thence descending upon the left side of the spinal column, it passes 
through the diaphragm into the abdomen ; and finally divides, 
opposite to the fourth lumbar vertebra, into the right and left 
primitive or common iliac arteries. It may be divided in descrip- 
tion into the arch of the aorta, the thoracic and the abdominal aorta. 

The arch extends to the lower part of the third dorsal vertehra. 
Its ascending portion is included in the pericardium. The descend- 
ing vena cava is to the right of it, the pulmonary artery to its left. 
Below the transverse part of the arch is the left bronchus and (be 
bifurcation of the pulmonary artery. Behind it are the trachea, 
oesophagus, and thoracic duct. 

Five branches go off from the arch of the aorta. From the 
ascending part, the right and left coronary arteries. From the 
transverse portion, the arteria innominata, left carotid, and lift 
subclavian. 

In structure, the aorta, like all the other arteries, has an external 
coat of connective and fibrous tissue ; a middle coat, of muscular, 
elastic, and connective tissue ; and an internal coat, of elastic serous 
membrane. The muscular fibres of the middle coat arc chiefly 
transverse ; they are of the unstrlped variety, pale in color, and 
with spindle-shaped cells and persistent nuclei. The proportionate 
amount of muscular tissue is greatest in the smallest arteries, at a 
distance from the heart. Branches leave arteries generally at an 
acute angle ; but this is variable. Anastomosis is the free com- 
munication which often occurs between two arteries. All arteries 
have their own nutritious vessels, or vasa vasorum. 



Pulmonary Artery. 

This vessel convoys venous or un-aired blood from the heart to 
the lungs, for aeration. It is about two inches long, chiefly in- 
closed in the pericardium; arising in front of the aorta, from the 
left side of the top of the right ventricle, and passing obliquely 
upward and backward and to the left, under the arch of the aorta, 
where it divides into the nearly equal right and left pulmonary 
arteries. The right pulmonary is rather the larger and longer. 
This, at the root of the right lung, divides into two branches, one 
for the upper and middle lobcs^ and the other and larger, the 
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lower lobe. -The left pulmonary artery also ends in two branches, 
one for each lobe of the left lung. Each of these subdivides into 
a multitude of ramifications, interpenetrating at last the lobules 
of the lungs with extremely fine networks of capillaries, tor aera- 
tion of the blood by the air-cells. 

Coronary Arteries. 

The rit/ht coronary arises from the aorta just above its valve, 
and passing in a groove between the right auricle and ventricle, 
curves around the' back of the heart to the posterior groove between 
the ventricles. There it divides into two branches, which supply 
the substance of the heart, and anastomose with the branches of 
the left coronary artery. 

The left coronary is smaller. It arises above the origin of the 
right, aiid descends to the anterior interventricular groove, where 
it divides, one branch continuing down the groove to the apex, the 
other winding around to the back of the heart. 

Innominata. 

This, the largest branch of the arch of the aorta, arises near the 
left carotid from its transvere portion, and, passing for an inch 
and a half to two inches obliquely up to the right sterno-clavicular 
junction, there divides into the right subclavian and right primi- 
tive carotid. To the right of the arteria innominata lie the vena 
innominata, and pneumogastric nerve ; behind, it crosses the 
trachea. 

Primitive or Common Carotids. 

The right carotid arises from the innominata ; the left, from the 
summit of the arch of the aorta. The latter is thus the longer. 

Both passing upwards to the neck, their course is thereafter 
similar. At the level at the top of the thyroid cartilage, each 
divides into the internal and external carotid. The common carotids 
are separated at the lower part of the neck only by the trachea ; 
above, by the pharynx, larynx, and thyroid gland. 

In the same fascial sheath with the common carot id, are included 
the pneumogastric nerve, and, outside of that, the internal jugular 
vein ; each having also its special sheath. 

Below, the common carotid lies deeply, having over it the 
superficial fascia, platysma myoides muscle, the deep fascia, the stcrno- 
cleido-mastoid, sterno-hyoid, sterno-thyroid, and, by the cricoid car- 
tilage, the omo-hyoid muscles. Near its bifurcation above, it is 
bounded within a triangular space, behind which is the sterno-cleido- 
mastoid, above, the belly of the digastric muscle, and below, the 
omo-hyoid. A small artery and several veins cross it, and the 
descendens noni nerve lies upon or within its sheath. The sympa- 
thetic nerve is behind it, between it and the rectus anticus major 
muscle, which rests upon the spine. 

At the lower part of the neck, the internal insular vein of the 
right side leaves the artery ; but that on the left' side comes near 
to and often crosses it. 
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External Carotid. 

From tlic division opposite the top of the larynx, this vessel 
curves upwards and forwards and then backwards, to divide 
between the neck of the condyle of the lower jaw and the external 
meatus or orifice of the ear, into the temporal and internal maxillary 
arteries. 

Tig. 64. 
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Tin: Arteries op the Face and Head. — 1. Common carotid. 2. Internal 
carotid. 3. External carotid. 4, 4. Occipital artery. 5. Superior thyroid 
artery. 6. Trapezius. 7. Lingual artery. 8. Sterno-mastoid. 9. Facial ar- 
tery. 10. Temporal artery, dividing into anterior and posterior branches. 11. 
Submental branch. 12. Transverse facial artery. 13. Inferior labial branch. 
15. Inferior coronary branch. 17. Superior coronary branch. 19. Lateral 
nasal branch. 21. Angular branch. 

At its beginning, the external carotid has behind it the sterno- 
cleido-mctstoid muscle; below, the omo-hyoid; and above, the digas- 
tric and stylo-hyoid muscles. The hypoglossal, nerve and lingual 
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and facial veins cross it, as well as the digastric and styh-hyoti 
muscles. It is covered, under the skin, by the platysrm myoid 
muscle, the deep fascia, and the front edge of the sterno-clcido- 
mastoid. 

Above, the external carotid passes into the substance of the 
parotid aland; lying there under the faded nerve, and the union 
of the internal maxillary and temporal veins. Between it and the 
internal carotid is part of the parotid gland, as well as the stylo- 
ylossus and stylo-pharyngeus muscles. 

Eight branches leave the external carotid artery ; divisible into 
four sets, as follows : Anterior, the superior thyroid, lingual, and 
facial; posterior, the occipital and posterior auricular; ascending. 
the ascending pharyngeal ; and terminal, the temporal and internal 
maxillary. Deviations or variations may occur (as in all parts of 
the arterial system) in the origin and distribution of these vessels ; 
it is their normal or most general course that is described. 

Superior thyroid curves upwards and then down to the thyroid 
gland ; dividing into four branches also, the hyoid, superficial de- 
scending, laryngeal, and crico-thyroid. 

Lingual ascends inwards to the greater cornu of the os hyotiks, 
and, reaching the tongue, gives off the hyoid, dorsedis lingual, sub- 
ungual, and ranine branches ; the latter going to the tip of the 
tongue. 

Faded is a tortuous vessel, which, passing up through the sub- 
maxillary gland, then crosses the margin of the lower jaw-bone, 
in front of the insertion of the masseter muscle ; thence it goes 
across the cheek and up the side of the nose to the inner angle of 
the eye. Branches of the facial are ten in number ; of which the 
principal are the submaxillary, submental, inferior labial, superior 
and inferior coronary (around the lips), and the lateral nasal artery. 
Muscular branches also go to the masseter and other muscles. 

Occipital arises opposite to the facial, and passes behind the 
mastoid process, and thence upwards tortuously upon the occiput 
to divide about the vertex into many branches. Not far from its 
origin the hypoglossal nerve winds around it. 

Posterior auricular is small ; it goes beneath the parotid gland 
between the ear and the mastoid process ; then dividing into the 
anterior and posterior branches, which anastomose with the tem- 
poral and occipital ; also giving off the stylo-mastoid branch to the 
foramen of that name, and the auricular to the ear and lesser 
branches. 

Ascending pharyngeal is yet smaller but long, and deeply-seated. 
It ascends between the internal carotid and the pharynx. Its 
branches are muscular and nervous, pharyngeal and meningeal, 
The latter pass through foramina in the base of the cranium to the 
dura mater. 

Temporal appears as a continuation upwards of the external 
carotid, from the parotid gland. Two inches above the zygomatic 
arch it divides into the anterior and posterior temporal ; first giving 
off the transverse facial, anterior auricular, and middle tenqioral. 

Internal maxillary is larger than the temporal. It goes inwards 
at right angles to the latter, within the condyle of the lower jaw- 
bone ; having three sets of branches : 1. from the maxillary part, 
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TnE Side of toe Neck. — 1. Occipital artery. 2. Facial vein. 3. Spinal 
accessory nerve. 4. Facial artery. 5. Internal jugular vein. G. Hypoglossal 
nerve. 7. Communicans noni nerve. 8. Lingual artery. 9. Pncumogastrlo 
nerve. 10. Superior laryngeal nerve. 11. Phrenic nerve. 12. Superior thyroid 
artery. 13. Sterno-cleido-mastoideus (reflected). 14. Common carotid artery 
with descendens noni nerve. 15. Inner end of clavicle (reflected). 10. Sterno- 
hyoid. 17. Subclavian vein (cut). 18. Omo-hyoid. 19. Subclavian artery giving 
off the thyroid axis and the internal mammary artery. 20. Inferior cervical 
ganglion of sympathetic. 21. Apex of pleura. 

tympanic, middle meningeal, small meningeal, and inferior dental; 
2. from the pterygoid part, deep temporal, pterygoids, masseteric, 
and buccal; 3. from the terminal part, alveolar, infra-orbital poste- 
rior palatine, vidian, pterygopalatine, and nascd or spheno-ptahtiiitr. 

Internal Carotid. 

From the border of the thyroid cartilage this vessel ascends 
vertically to the carotid foramen in the petrous part of the tem- 
poral bone. Entering this, it soon winds forwards and inwards 
through the carotid canal, and then, near to the anterior clinoid 
process of the sphenoid bone, it pierces the dura mater and sub- 
divide into branches. 
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These are, the tympanic, anterior meningeal, ophthalmic anterior 
cerebral, middle cerebral, posterior communicating, and anterior clw- 
void 

The ophtlndmic enters the orbit with the optic nerve, through 
its foramen, and getting on the inner wall oi the orbit, passes to 
the inner angle of the eye, where it divides into the f rontal and 
nasal branches. 

Other branches of the ophthalmic are, the lachrymal, supra- 
orbital, two ethmoidal, palpebral, three ciliary, and the central 
artery of the retina. 

Tlie supra-orbital is largest of these ; it rims through the supra- 
orbital foramen of the frontal bone. The nasal artery anastomoses 
with the terminal branch of the facial. 

The anterior cerebrcd artery, leaving the internal carotid at the 
base of the brain (near the fissure of Sylvius), runs forwards in the 
fissure between the cerebral hemispheres ; the two anterior cere- 
bral, right and left, having a, short connecting trunk, the anterior 
amvrmmicating artery. Then they curve over the front edge of 
the corpus callosum, and upon its upper surface, to connect with 
the posterior cerebral. 

The middle cerebral is larger. It goes obliquely outwards along 
the fissure of Sylvius, in which it divides into three branches. 

The posterior communicating artery runs back from the internal 
carotid to anastomose with the posterior cerebral. 

The anterior choroid goes to the choroid plexus, and the parts 
of the brain near it. 

Subclavian Artery. 

On the right side, the subclavian comes from the imvominata; on 
the left, from the aorta. For a short distance, they differ ; then, 
their description becomes the same. 

The right subclavian passes from its origin opposite the sterno- 
clavicular articulation upwards and outwards to the inner edge of 
the scalenus anticus muscle. It is here covered, in front, by the 
skin, superfkial fascia, platysma myoides, deep fascia, sterno-cu ilto- 
mastoid muscle, sterno-hyoid and sterno-thyroid muscles. The in- 
ternal jugular and vertebral veins cross it ; as also do the pneunio- 
gastric, phrenic, and some branches of the sympathetic nerves. 
Beneath it is the pleura ; behind it, the longus colli muscle, the 
sympathetic, and the transverse process of the third cervical ver- 
tebra. The recurrent laryngeal winds annmd its lower part. 

The left subclavian arises opposite the second dorsal vertebra, 
from the transverse portion of the arch of the aorta ; and ascends 
to the first rib, behind the insertion of the scalenus anticus muscle. 
In front of it are the pleura, left lung, pneumogastric and phrenic 
nerves and cardiac branches of the sympathetic, left carotid artery, 
left internal jugular and innominata veins, sterno-hyoid, sterno- 
thyroid, and stemo-cleido-mastoid muscles. Behind it, the oeso- 
phagus, thoracic duct, inferior cervical ganglion of the sympathetic, 
longus colli muscle, and spinal column. Outside of it is the pleura ; 
on its inner side, the oesophagus, trachea, and thoracic duct. 

Reaching the scalenus anticus muscle, and passing over the first 
rib between that muscle and the scalenus medius, the rieht and left 
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subclavian artorics thenceforth have the same course ; both being, 
like other vessels, subject to occasional variation or anomaly. 

The most superficial part of the subclavian lies in a triangle, 
whose base in front is the scalenus anticus ; one side above, being 
the omo-hyoid muscle, and the other the clavicle, below. The 
external jugular vein crosses it on the inner side, receiving there 
two venous branches. The subclavian vein lies below the artery, 
behind the clavicle. 

The four branches of the subclavian artery are, the vertebral, 
internal mammary, thyroid axis, and superior intercostal. 

Vertebral Artery. 

This, the largest branch of the subclavian, enters the foramen in 
the transverse process of the sixth cervical vertebra, and passes 
through the corresponding foramina of the upper five vertebrae, to 
enter the head through the foramen magnum occipitis. In front 
of the medulla oblongata it forms, by union with the opposite one, 
the basilar artery. Before this, it gives off lateral spinal and mus- 
cular branches. Within the cranium, the vertebral sends off the 
posterior meningeal, anterior and posterior spinal, and inferior o re- 
in liar. The last is the largest. 

The basilar artery extends from the posterior to the anterior 
border of the pons Varolii ; there it divides into the two posU rior 
a rebral arteries. On each side it gives off the transverse, anterior, 
and superior cerebellar. 

The circle of Willis is the anastomosis, at the base of the brain, 
between the basilar artery and the internal carotid and its branches. 

Thyroid Axis. 

This is a large but short vessel, dividing into the inferior thyroid, 
supra-scajmlar, and transversalis colli. 

The inferior tin/mid goes to the thyroid gland, giving off as 
branches the laryngeal, tracheal, oesophageal, and ascending cervical. 
The suprascapular and transversalis colli have principally a mus- 
cular distribution. 

Internal Mammary. 

This artery descends from the subclavian behind the clavicle to 
the inner surface of the costal cartilages, near the sternum ; between 
the sixth and seventh cartilages, it divides into the musculophrenic 
and superior epigastric. Besides these, its branches are the superior 
phrenic, mediastinal, pericardiac, sternal, anterior intercostal, and 
perforating arteries. 

Superior Intercostal. 

Last branch of the subclavian, this goes backwards, sending off 
the deep cervical to descend in front of the first and second ribs, at 
their necks, and anastomoses with the first aortic intercostal. It 
sends a branch also alon<r the first intercostal space, and one for 
the second, which joins the aortic branch. Each of these sends 
branches to the spinal cord. 
10 
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Axillary Artery. 

As the continuation of the subclavian, this vessel passes from the 
lower edge of the first rib, to become the brachial as it passes the 
border of the tendons of the latissimus dorsi and teres major 

muscles. Very deep at 
Fig. 00. first, it is afterwards 

almost superficial. 
jflUHfe^ ^ n ' ne former position, 

it has in front of it the 
pectoralis major muscle, 
jfe^ ^S^ costo - coracoid fascia, 
and cephalic vein. Be- 
hind it, the first inter- 
costal muscle, serratus 
magnus muscle, and 
posterior thoracic nerve. 
Outside of it is the bra- 
chial nervous plexus. 
Inside of it, the thoracic 
vein. 

Next, it passes under 
the pectoralis minor 
muscle, having, in/wtf, 
also, the pectoralis ma- 
jor ; behind, the sul>- 
scapularis ; inside of it, 
the axillary vein. 

Lastly, the axillary 
lies still below the pec- 
toralis minor, with the 
lower edge of the pecto- 
ralis major covering it, 
in front, only above ; the 
the skin and fascia, only 
below. There, it has 
behind it the subscapu- 
laris muscle, and ten- 
dons of the latissimus 
dorsi and teres major; 
outside of it the median 
nerve, and, part way, 
the musculo-cutancous 
nerve ; on the inner side, 



Aktkriks ok thu Arm and Shoulder.— 1. Axillary artery. 2. Thoracica 
acromialis. 3. Thoracica superior. 4. Sub-scapularis branch. 5. Inferior 
scapular. 0, 7. Branches to the teres and sub-scapularis muscles. 8. Anterior 
circumflex. 9. Brachial artery. 10. Profunda major humeri. 11. Posterior 
circumflex. 12. Main trunk of the profunda major. 13. Muscular branches. 
14. Branches to the brachialis internus. 15 Ilccurrcns ulnaris anastomoBing 
with the anastomotica of the brachial. 
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the ulnar, internal cutaneous and lesser internal cutaneous nerves ; 
behind, the musculo-spiral and circumflex nerves. 

Branches of the axillary are, first, the superior thoracic and acro- 
mial thoracic; secondly, the thoracica longa and thoracica alaris; 
lastly, the subscapular and anterior and posterior circumflex arteries. 

The thoracica tonga goes downwards and inwards to the muscles 
at the side of the chest. The subscapular 
is the largest branch of the axillary. Fig. 07. 

TUe drewnflex arteries wind around the 
neck of the humerus. 

Brachial Artery. 

From the margin of the teres major 
tendon this passes down on the inside 
of the humerus, coming forward gradu- 
ally near the elbow, to divide there into 
the raelial and ulnar arteries. It is 
superficial throughout, covered in front 
by the skin and superficial and deep 
fasciffi ; it has the basilic vein to lie near 
its line, the median nerve to cross its 
middle, and the bicipital fascia to sepa- 
rate it, near the elbow, from the median 
basilic vein. 

Behind the brachial, the long and 
inner heads of the triceps extensor 
muscle, and the superior profunda 
artery and musculo-spiral nerve, come 
between it and the humerus. Outside 
of it, besides the median nerve, lie the 
biceps flexor and coraco-brachialis mus- 
cles ; over the insertion of the latter of 
which, and the brachialis anticus, the 
bifurcation of the artery occurs. The 
place of this (bifurcation), however, is 
especially subject to anomaly. 

Inside of the brachial are, above, the 
internal cutaneous and ulnar nerves ; be- 
low, the median nerve. Accompanying 
it in its course, with crossing branches, 
are the two vence comites. 

It is, usually, opposite to the coronoid 
process of the ulna that the brachial, 
having sunk there into a triangular 
space, divides into the radial and ulnar. 
If deviation exist, it is, most frequently, 
above the normal point. 

One of the Anomaltes in the Brachial Artert.-1. Termination of the 
axillary artery. 2. Brachial artery. 3 : 3. Radial artery. 4,4. Ulnar ar ery. 
5. A recurrent branch. 6. Anterior interosseous artery. 7. Superficial palmar 
arch. 8. Deep-seated palmar arch. 9. Anastomosis of the two arteries. 




112 



ANATU M V . 



The branches of the brachial are, the superior or major profunda, 
nutritious artery, profunda minor or inferior, anastomotic and mus- 
cular branches. 

Radial Artery. 

Smaller, and more superficial than the ulnar, the radial passes 
along the outer side of the forearm, guarded by muscles and ten- 
dons; especially by the supinator radii longus and flexor carpi 
radialis. At the wrist, it winds around the carpus, under the 
extensor tendons of the thumb, to the interosseous space behind, 
Two venae comitcs, and a filament of the musculocutaneous nerve, 
accompany the radial artery. 

In the forearm, the branches of the radial are, the radial recur- 
rent, muscular, superficialis voice, and anterior carpal. 

In the wrist, the posterior carped, metacarpal, dorsales pollicis, and 
dorsalis indicis. 

In the hand, the princeps pollicis, radialis indicis, perforating, 
and interosseous arteries. The deep palmar arch is the termination 
of the radial ; it joins with a communicating branch of the ulnar. 

Ulnar Artery. 

This runs along the ulnar border of the forearm, becoming near 
the wrist more deep-seated than the radial ; it ends in the palm of 
the hand by forming the superficial palmar arch; this anastomoses 
with the superficialis mlai. 

The branches of the ulnar artery arc, in the forearm, the ante- 
rior and posterior ulnar recurrent, the anterior and posterior inter- 
osseous, and muscular branches. 

In the wrist, the anterior and posterior carpal. In the hand, the 
communicating or deep branch, and the digital arteries. 

The recurrent arteries, both radial and ulnar, anastomose with 
vessels proceeding from above towards the hand. 

The digital arteries are four ; going off from the superficial pal- 
mar arch, to the sides of the index, middle, ring, and little fingers ; 
lying beneath the digital nerves. At the middle of the last pha- 
lanx of each finger, an arch is formed by the meeting of these with 
the interosseous arteries, from the deep palmar arch. Branches from 
this anastomosis pass to the matrix of the finger nail. 

Thoracic Aorta. 

From the lower edge of the third dorsal vertebra, on the left 
side of the spinal column, the aorta descends to the diaphragm i 
winch it penetrates near the last dorsal vertebra. This course is 
in the posterior mediastinum ; having near it, the lett lung, pleura, 
pulmonary artery, and bronchus, the pericardium and oesophagus, 
the thoracic duct, the vena azygos major and vena azygos minor. 

Branches of the aorta in the thorax are, the pericardiac, bron- 
chial, oesophageal, posterior mediastinal, and intercostal. 

The bronchial arteries, various in number, usually one for the 
right side and two for the left, are the nutritious vessels for the 
lungs. They go to join and follow the bronchial tubes in their 
distribution. 
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The intercostal arteries are normally ten on each side, longest on 
the right. Going to the intercostal spaces, below the first, each 
divides into an anterior and a posterior branch ; small fibrous 
arches protect these vessels from pressure by the intercostal mus- 
cles. 

Abdominal Aorta. 

From the aortic opening in the diaphragm, the aorta goes down 
on the left side of the spinal column to the fourth lumbar vertebra. 
There it divides into the right and left common or primitive iliac 
arteries. The ascending vena cava lies to the right of it with the 
vena azygos, thoracic duct, and right semilunar ganglion ; on its 
left are the sympathetic nerve and left semilunar ganglion. 

The branches here are separable into, 1, visceral; and 2, parietal, 
i. e., for the abdominal walls. The first are the cceliac axis, supe- 
rior and inferior mesenteric, supra-renal, renal, and spermatic. 
The second group, the phrenic, lumbar, and median sacral arteries. 

Cceliac Axis. 

This arises near the margin of the diaphragm, and after a course 
of half an inch, divides into the gastric, hepatic, and splenic arteries. 

Tig. 68. 




Cceliac Axis.— 1. Round ligament of liver. 2. Great end of stomach (cut). 3. 
Gall-bladder. 4. Spleen. 5. Hepatic artery. 6. Coronary [gastric] artery. 7. 
Common bile duct. 8. Splenic artery and vein. 9. Vena portoe. 10. Tail of pan- 
creas. 11. Duodenum. 12. Cceliac axis. 13. Head of pancreas. 14. Left renal 
vessels. 15. Superior mesenteric artery. 16. Left ureter. 17. Eight kidney. 
18. Left spermatic vessels. 19. Eight ureter. 20. Inferior mesenteric artery. 
21. Eight spermatic vessels. 22. Aorta. 23. Vena cava. 

[The ganglia of the solar plexus are seen on each side of the aorta just below 
the cceliac axis.] 

10* 
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The gastric is smallest. It goes up, and to the left, to the car- 
diac end of the stomach, and then along its lesser curvature, BOme 
of its blanches joining those of the hepatic and splenic ; others go 
to the oesophagus. 

The hepatic is next in size in the adult. It passes to the right 
side, into the transverse fissure of the liver, where it divides into 
a right and a left branch, whose ramifications accompany those of 
the portal vein into the substance of the liver. Its branches are 
the pyloric, gaMro-duodenal, and cystic. 

The splenic is a large and tortuous artery. Besides supplying 
the spleen, it sends blood to the cardiac end of the stomach, by the 
vasa brevia and the gastro-epiploica sinistra, and to the pancreas, 
by the pancrcatica magna and pancreaticce partes. 

Superior Mesenteric. 

By this vessel nearly the whole of the small intestine is supplied, 
as well as the csecum and colon. Going between the pancreas ana 
duodenum, it crosses and descends in an arched form to end in the 
right iliac fossa. The superior mesenteric vein and plexus of 
nerves accompany it. Besides a branch to the pancreas and duo- 
denum, and twelve or more branches to the small intestine, it gives 
off also the ileo-colic, colica dextra, and eolica media. 

Inferior Mesenteric. 

This branch of the aorta supplies the descending colon, its Big- 
moid tlexure, and most of the rectum. It terminates in the supe- 
rior hetrwrrhbidal artery, sending off, also, the colica, sinistra and 
sigmoid. 

The superior hemorrhoidal divides into small branches only when 
it has reached, at the posterior part of the rectum, a distance of 
about four inches from the anus. 

Supra-renal Arteries. 

These are, though large in the foetus, small in the adult. Then: 
is one for the right and one for the left supra-renal capsule. 

Renal or Emulgent Arteries. 

Each kidney receives a large trunk from the aorta, leaving it 
almost at a right angle. The left one arises above the rigid, bat 
the right is somewhat the longest. Before entering the kidney, 
each artery divides into several branches. 

Spermatic. 

In the male, this artery on each side goes to the testicle ; in the 
female, to the ovary. It is longer in the male, and quite tortuous, 
attending the spermatic cord in its course through the abdominal 
rings. 

Phrenic. 

Varying a good deal in its origin, the phrenic artery chiefly 
supplies the diaphragm ; some branches, however, going from it 
to the supra-renal capsule, the spleen on the left side, amfthe liver 
on the right. 
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Fig. 69. 




Abdominal Aorta and Vena Cava. — 1. Hepatic veins (cut). 2. Phrenic 
arteries. 3. Vena cava. 4. Cceliac axis (cut). 5. Supra-renal capsule. 6. Su- 
perior mesenteric artery (cut). 7. Supra-renal artery. 8. Renal vein. 9. Renal 
artery. 10. Left spermatic vessels. 11. Right ureter. 12. Inferior mesenteric 
artery. 13. Right spermatic vein. 14. A lumbar artery. 15. Psoas magnus. 
1G. Common iliac artery (left). 17. Common iliac vein (right). 18. Middle sa- 
cral artery. 

Lumbar Arteries. 

Four of these go on each side, nearly at right angles from the 
am ta, and outwards and backwards, around the lumbar vertebrae. 
Between the transverse processes, each divides into an abdominal 
and a dorsal branch. 
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Middle Sacral Artery. 

A small branch, from the bifurcation of the aorta, passing dowB 
in trout of the last lumbar vertebra and the middle ot the sacrum, 
to anastomose, about the upper cud of the coccyx, with the lateral 
sacral arteries. Some of its ramifications go to the rectum, ami 
others enter the anterior sacral foramina. • 

Common Iliac. 

The primitive or common iliac artery, on each side, is about two 
inches in length, the right being somewhat the largest. They 
diverge from the aorta, at the fourth lumbar vertebra, outwards 
and downwards, dividing, opposite the junction of the last lumbar 
vertebra and the sacrum, into the external and internal iliacs. Two 
common iliac veins accompany each. The lateral branches of the 
common iliac arteries are small and local. 

Internal Iliac. 

This is a short but thick artery, an inch and a half long. At 
the top of the great sacro-sciatic foramen, it divides into a large 
anterior and a similar posterior branch. From this bifurcation, the 
cord-like remainder of the hypogastric artery of the foetus extends 
to the bladder. From the anterior trunk pass off, as branches, the 
superior, middle, and inferior vesicle, 'middle hemorrhoidal, obturator, 
internal pudic, and sciatic ; and, in the female, the uterine and va<ji- 
nal arteries. From the posterior trunk go the (/luteal, iliolumbar, 
and lateral sacral. 

The middle hemorrhoidal goes to the rectum ; anastomosing with 
the other hemorrhoidal vessels. 

The obturator artery sometimes arises from the posterior branch 
of the internal iliac ; generally from the anterior. Passing out of 
the pelvis through the obturator foramen, it divides into an internal 
and an external branch. Its other branches are small. 

The internal pudic supplies the external genital organs. Besides 
muscular, nervoxis, and visceral branches given off within the pelvis, 
it sends off, after its emergence through the great sacro-sciatic 
notch or foramen, the inferior hemorrhoidal, superficial, and trans- 
verse perineal, the artery of the bulb, the artery of the corpus caverno- 
sum, and the dorsalis penis. Remark, however, that the internal 
pudic re-enters the pelvic cavity by the lesser sacro-sciatic foramen ; 
afterwards, crossing to the ramus of the ischium, to ascend it and 
run along the inner margin of the ramus of the pubes. Its tenui- 
nal branches are the artery of the corpus cavcrnosum and the 
dorsalis penis. 

The transverse perineal artery accompanies the transversus peri- 
nei muscle. 

Sciatic Artery. 

This is the larger of the two terminal branches of the anterior 
trunk of the internal iliac ; the internal pudic being the other. 
The sciatic supplies the posterior muscles of the pelvis. 
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Gluteal Artery. 

The gluteal is the largest branch of the internal iliac. Short and 
thick, it leaves the pelvis above the pyriformis muscle ; then divid- 
ing mto a superficial aud a deep branch. The superficial passes 
under the gluteus maximus muscle, and subdivides. Tin- deep 
branch goes between the gluteus medius and gluteus minimus 
muscles, and divides into two. 

Ilio-Lumbar. 

This branch of the posterior trunk of the internal iliac ascends 
beneath the psoas muscle and internal iliac artery and vein, to 
divide, in the iliac fossa, into a lumbar and an iliac branch. 

Lateral Sacral. 

These are commonly two on each side ; the superior and the 
inferior lateral sacral, branches of the posterior trunk of the in- 
ternal iliac. 

External Iliac Artery. 

Larger in the adult than the internal iliac, the external iliac 
artery passes downwards and outwards along the psoas muse],' to 
the margin of the pelvis, half way between the anterior superior 
spine of the ilium and the symphysis pubes. There, emerging 
from the pelvis to enter the thigh, it becomes the femoral artery. 
At the femoral arch, the femoral vein lies at its inner side ; the 
anterior crural nerve is outside and in front of it. 

The most important branches of the external iliac are the epi- 
gastric and the circumflex iliac. 

Epigastric Artery. 

This vessel arises a few lines above Poupart's ligament (border 
of the tendon of external oblique muscle) and after a short descent 
it passes obliquely upwards and inwards between the transversalis 
fascia and the peritoneum, to the margin of the rectus abdominis 
muscle. Penetrating its sheath it ascends behind that muscle, sub- 
dividing, and anastomosing finally with branches of the internal 
mammary and intercostal arteries. 

The branches of the epiejastric artery are the cremasteric, pubic, 
and muscular branches. 

The occasional variations in the origin of the epigastric are im- 
portant in the surgical anatomy of hernia. 

Circumflex Iliac. 

Arising from the outside of the external iliac, nearly opposite to 
the epigastric, this artery runs to the crest of the ilium, to anasto- 
mose afterwards with the gluteal and ilio-lumbar arteries. 

Femoral Artery. 

This continuation of the external iliac, passing under Poupart's 
ligament down the front and inside of the thigh, runs, at the 
junction of the middle and lower third of the thigh, through an 
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opening in the adductor magnus muscle, to become the poplUed 
artery. Its course may be marked by a line drawn t mm a point 
halfway between the anterior superior spine of the ilium and the 
symphysis pubis to the internal condyle of the lemur ; to which 
line the femoral artery lies parallel. 

The femoral is superficial in the upper third of the thigh. Its 
location is there sometimes called Scarpa's triangle. The apex of 
this space is below ; the inner side is the line of the adductor 

longus muscle, the outer, the 
sartorius muscle, and the base, 
Poupart's ligament. The iliacus, 
psoas, pectineus, and adductor 
longus muscles principally form 
the floor of the triangular span , 
which is bisected by the femoral 
vessels, from tbe base to the 
apex. The femoral artery and 
vein are inclosed together in a 
strong fibrous sheath, made 
partly by a process of the fascia 

lata of the thigh ; but each vessel 

has also its thinner sheath. 

In the middle third of the thigh 
the femoral is more deepy seated. 
Over it is the. sartorius muscle, 
inside of it the adductor longus 
and adductor magnus, and mil- 
side of it the vastus interims 
muscle. 

The femoral vein here lies to 
the outside of it ; and just be- 
yond that is the long or internal 
saphenous nerve. 

The branches of the femoral 
artery are the superficial epigastric, 
superfix-Aal circumflex iliac, super- 
ficial external jnulic, deep external 
pudic, profunda femoris, muscur 
lar, and anastomotica magna. 

The superficial cprigaxtric as- 
cends through the saphenous 
opening of the fascia lata, to 
pass over the external oblique 
muscle of the abdomen, in the 
superficial fascia, to the umbili- 




Arter.ks of the Pklvis AmThioh.-I. Inferior extremity of abdominal 
aorta 2. Right primitive iliac. 3. Right external 
artery. 5. Circumflex ilii. 6. Internal iliac. 
9 Obturator. 10. Lateral sacral. 11. 
hemorrhoidal. 13. Internal pudic. 



iliac. 4. Epigastric 
7 Ileo lumbar. 8. Gluteal. 
Vesical arteries cut off. 12. Middle 
Ischiatic. 15. Origin of femoral artery. 
16. Pomt where It passes through the adductor muscles. 17. Profunda major. 
18 Internal circumflex. 
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cus. Its subdivisions anastomose with those of the deep epigastric 
and internal mammary arteries. 

The profunda femor is, nearly as large as the femoral, arises from 
its outer and back part, an inch or two below Poupart's ligament. 
Passing to the inner side of the femur, it goes through the adductor 
magnus muscle to the back of the thigh. Its main branches are the 
external and internal circumflex, and the three perforating arteries. 

The external circumflex goes to the muscles on the front of the 
thigh. The internal circumflex winds round the femur to supply a 
number of muscles. The three perforating arteries go through the 
tendons of the adductor brevis and adduc- 
tor magnus muscles. 

The muscular branches of the femoral, 
from two to seven, go principally to the 
sartorius and vastus internus. 

The anastomotica magna is the last to 
leave the femoral before it becomes the 
popliteal. It divides into two branches ; 
the < leeper of which has some ramifications 
reaching to the knee-joint. 

Popliteal Artery. 

From the opening of the adductor mag- 
nus muscle, the popliteal goes obliquely 
outwards and downwards, behind the 
knee, to divide, at the lower edge of the 
popliteus muscle, into the anterior and pos- 
terior tiMal arteries. Over the popliteal, 
at first, lies the semi-membranosus mus- 
cle ; lower, it is covered by the gastrocne- 
mius, soleus,and plantaris muscles, the po- 
pliteal vein, and internal popliteal nerve. 

Branches of the popliteal are the supe- 
rior muscular, inferior muscular or sural, 
cutaneous, superior external and internal 
articular, azygos articular, inferior exter- 
nal, and internal articular. 

Anterior Tibial Artery. 

This vessel passes from the bifurcation 
of the popliteal, between the heads of the 
tibialis posticus muscle, and between the 
tibia and fibula, to the deep part of the 
front of the leg. It then goes down on 
the interosseous ligament and tibia, be- 
coming more superficial in front of the 

Anterior Tibial Artery.— 1, 1. Extensor proprius pollicis pedis muscle 
and tendon. 2, 2. Articular arteries. 3. Anterior tibial artery. 4, 6. The 
same artery. 0. Recurrent branch. 7. Branch to muscles. 8, S. Other muscular 
branches. 9. Pedal artery, or continuation of the anterior tibial on the foot. 
10. External malleolar artery. 
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ankle, as the dorsalis pedis. It has two venev, comitcs, one on each 

Its branches are the recurrent tibial, muscular, internal malleolar, 
and external malleolar. 

Its terminal continuation, the dorsalis pedis artery, rims along 
the tibial side of the foot to the first inter-metacarpal space ; there 
it divides into the dorsalis Italians and the communicating artery, 
Other branches of it arc the tarsal, metatarsal, and interosscal 
vessels. 

The dorsalis hedlucis divides into two branches, one for the inner 
side of the .ureal toe, and the other for the adjoining sides of the 
great and second toes. 

The communicating artcrij dips down into the sole of the foot, 
to anastomose with the external plantar artery, forming the plantar 
arch, and giving oil' two digital branches, for the great and second 
toes. 

Posterior Tibial. 

From the popliteus muscle this artery goes along the tibial side 
of the leg, behind the tibia, to the fossa between the inner malleolus 
and the heel ; there to divide into the internal and external plantar. 
Covered above by the gastrocnemius and solens muscles, in its 
lower third it is covered only by the skin and fascia, on the inner 
side of the tendo Achillis. It has two companion veins. The 
posterior tibial nerve lies above, on the inner side of the arterj ; 
soon it crosses it, and lies chiefly on its outer side. 

The branches of the posterior tibial artery are the peroneal, mm- 
cular, nutritious, communicating, and internal calcancan. 

Peroneal Artery. 

This vessel leaves the posterior tibial about an inch below the 
popliteus muscle. It goes obliquely outwards to the fibula, and 
descends along its inner border to the lower third of the leg ; there 
it sends off' the einterior peroneed, which pierces the interosseous 
ligament to pass down the front of the leg to the tarsus. The 
other branches of the peroneal are muscular. 

Plantar Arteries. 

These arc the terminal branches of the posterior tibial. The 
external plantar is the larger. It goes, from the space between 
the inner ankle and the heel, outwards and forwards to the base 
of the last metatarsal ; then it turns inwards to the space between 
the first and second metatarsal bones, to complete the plantar 
arch by joining the communicating branch of the dorsalis pedis. 

The interned plantar passes forwards along the inner side of the 
foot, and inner border of the great toe ; anastomosing with its 
digital branches. 

From the plantar arch the largest branches of many arc the 
three posterior perforating, and the four digital vessels. The latter, 
at the bifurcation of the toes, send off the anterior perforating 
branches, to join the inteross&,us branches of the metatarsal artery. 

Both sides of the three outer toes, and the outer side of the 
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second toe, are supplied by branches from the plantar arch ; both 
sides of the great toe, and the inner side of the second, by the 
dorsalis pedis artery. 

VEINS. 

The capacity of the venous system is nearly three times as great 
as that of the arterial; the veins being both larger and more 
numerous than the arteries. The veins communicate very freely 
with each other. Each vein has three coats ; internal, middle, and 
< .i'Ii rind. The first, like that of the arteries, is composed of con- 
nective tissue and epithelium, resembling serous tissue. The 
middle coat contains less muscular and elastic tissue than that of 
the arteries. The muscular tissue is greatest in amount in the 
larger veins, near the heart. The external coat is much like that 
of the arteries, but thinner, and contains longitudinal muscular 
fibres. 

Most veins have valves, at intervals along their course, formed 
of projections or folds of the middle and inner coats, semilunar in 
shape. They open only towards the heart. Valves are most nu- 
merous in the veins of the lower limbs. There are no valves in 
the smallest veins, nor in the vence cava', hepatic vein, portal vein, 
I nil i nonary, cerebral, spinal, renal, uterine, and ovar ian veins ; nor 
in the umbilical vein of the foetus. Veins have nutritious vessels, 
or rasa vasorum, like the arteries. 

Exterior Veins of the Head. 

These are the facial, temporal, internal maxillary, {nnporo-maxil- 
lary, posterior auricular, and occipitcd veiiis. 

The facial vein runs from the inner angle of the eye obliquely 
jicross the face to the front edge of the masseter muscle. Its ori- 
gin is in the frontal vein, which descends near the middle of the 
forehead ; those of the two sides, at first parallel, uniting at the 
root of the nose by the transverse trunk called the nasal arch. 

The facial vein, lying outside of the facial artery, crosses the 
jaw, and in the neck joins with a branch from the temporo-maxil- 
iary vein to empty into the internal jugular. The facial receives, 
as branches, some from the pterygoid plexus, and the inferior pal- 
pebral, labial, buccal, masseteric, submental, inferior palatine, 
submaxillary, and ranine veins. 

The temporal vein begins on the side of the head in a minute 
plexus, the trunk from which, above the zygoma, is joined by the 
middh temporal vein. The temporal vein goes down between the 
ear and the condyle of the jaw, enters the parotid gland and joins 
the internal maxillary vein to form the temporo-mamllary. Ihe 
branches of the temporal are small, except the transverse facial, 
from the side of the face. 

The internal maxillary is a considerable vein, whose branches 
correspond with those of the internal maxillary artery ; being the 
middle meningeal, deep temporal, pterygoid, masseteric, buccal, pala- 
tine, and inferior dental. 

The tcmporo-maxiUary vein, formed by the union of the last two, 
11 
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divides in the parotid -land into two branches, one of which joins 
the facial, and the other the external juguMr. 

\C posterior auricular, beginning on he side of he head, by a 
plexus, descends behind the ear to empty into the temporo-mmU 

wry vein. . , ,,, u„ •.„.<• , . 

The occipital vein commences in a plexus at the back of the head, 
and follows the course of the occipital artery, beneath the muscles 
of the neck, to end, generally, in the internal jugular ; sometimes In 
the external jugular. By the mastoid vein, it communicates with 
the lateral si'nics of the dura mater. 

Veins of the Neck. 

These are the external jugular, posterior external jugular, anterxm 
jugular, internal jugular, and vertebral. 

The external jugular vein is a continuation of the temporo-maxil- 
lary and posterior auricular, from the parotid -hind down tin neck 
to the middle of the clavicle. There it penetrates the deep fascia 
to join the subclavian vein. Sometimes it is double. 

The posterior external jugular descends at the back of the neck 
to empty into the external jugular. 

The anterior jugular goes down on the inner side of the anterior 
edge of the sterno-eleido-mastoid muscle, to join the subclavian, 
It varies in size. 

The internal jugular vein is formed in the jugular foramen at the 
base of the skull, by the junction of the lateral and inferior petrosal 
sinuses. It passes down the neck, outside of the carotid artery, to 
join the subclavian at the root of the neck, thus forming the ma 
'innominata. Its branches are the facial, lingual, pharyngeal, supe- 
rior and middle tin/void, and occipital veins. 

The vertebral vein, beginning in the occipital region, goes through 
the foramina of the transverse processes of the upper six cervical 
vertebra ; then emptying into the vena innominata. 

Veins of the Interior of the Skull. 

The diploe of the cranium has a number of tortuous canal-, con- 
taining large veins with thin walls, enlarged at intervals into 
pouches. They communicate; with the sinuses of the dura mater, 
and with the exterior veins of the head. 

The cerebral vein has thin coats, without muscular tissue, and 
without valves. They are superficial and deep; eight or ten in 
number. They and the cerebellar veins empty into the sinuses of 
the dura mater. 

The sinuses of the elura mater are channels for venous mood, 
having for their outer coat the dura mater it self. They are twelve •, 
five at the upper and back part of the skull, and seven at the base 
of the skull. 

The first named are the superior and inferior longitudinal, the 
straight, lateral, and occipital sinuses. 

The superior longitudinal sinus runs backwards from the crista 
galli of the ethmoid bone, making a groove in the frontal, the 
junction of the parietal, and the occipital bones. At the crucial 
edge of the last, it divides into the two lateral sinuses. The glands 
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of Pacchimi are small white bodies projecting from the inner sur- 
face of this sinus. The junction of the three sinuses just named 
is the torcular Herophili. 



Fig. 72. 




The Sinuses op the Skull and Cranial Niorves ; the Cavernous Sinus 
DISSECTED on the Left Side. — 1. 3d nerve. 2. Optic nerve. 3. 4th nerve. 4. 
Internal carotid artery. 5. Oasserian ganglion of 5th nerve with its three divi- 
sions. 6. Circular sinus. 7. Superficial petrosal nerve. 8. Cavernous sinus. 
9. Uth nerve. 10. Transverse or basilar sinus. 11. 7th pair. 12. Superior petro- 
sal sinus. 13. 8th pair. 14. Inferior petrosal sinus. 1G. 9th nerve of left side. 
18. Occipital sinus. 20. Lateral sinus. 21. Torcular Herophili. 

The inferior longitudinal sinus or vein occupies the haek and 
free part of that fold of the dura mater called falx cerebri. It ends 
in the straight sinus. 

The straight sinus is at the junction of the falx with the tentorium. 
It joins the other sinuses at the torcular Herophili. 

The lateral are two large sinuses, passing from the torcular first 
outwards, and then coming downwards and inwards to empty into 
the jugular vein at the jugular foramen. The right one is larger 
than the left. 

The occipital sinuses arc the smallest. They are in the attached 
margin of the/a?x cerebelli, and end at the torcular Herophili. 

The sinuses at the base of the cranium are the cavernous, cir- 
cular, superior and inferior petrosal, and transverse. The circular 
and transverse communicate, near the middle of the base of the 
skull, between the sinuses of the two sides. The cavernous are short 
and longitudinal ; with a reticulated structure. 



124 



ANATOMY. 



Fig. 73. 



Veins of the Arm and Hand. 

These are superficial and deep. The first begin chiefly on the 
back of the head. The last are the 
vence comitcs of the arteries. 

Superficial are the anterior ulnar, poste- 
rior ulnar, basilic, radial, ccphalk, mediun, 
mcdianbasilic, and median cephalic veins. 

The anterior ulnar and posterior ulnar, 
named from their situation, join at the 
bend of the elbow to form the basilic 
vein. This runs up, receiving the 
median basilic in an oblique direction, 
and pierces the deep fascia to join one 
of the vence comites, or the axillary vein. 

The radial runs up on the outside of 
the forearm from the back of the thumb 
and index finger. Receiving obliquely 
the median cephalic at the bend of the 
elbow, it becomes the cephalk vein. 
This runs outside of the biceps muscle 
to the upper third of the arm ; then 
passes between the pectoralis major and 
deltoid muscles, to end in the axillary 
vein below the clavicle. 

The median vein runs up from the 
palm of the hand, near the middle of 
the forearm, to divide at the bend of 
the elbow into the median cephalic and 
the median basilic; of which, as said 
above, the one joins the cephalic and the 
other the basilic vein. Branches of the 
external cutaneous nerve pass behind 
the median cephalic, and lilaments of 
the same nerve pass both behind and 
in front of the median basilic vein. 

Veins of the Thorax. 

The axillary vein, the continuation of 
the basilic, increasing in size in the 
axilla by the supply of the vence amiites 
of the arteries of the arm, becomes the 
subclavian vein, under the clavicle at the 
margin of the first rib. 

Superficial "Veins of the Upper Extremity — 1. Axillary artery. 2. Axil- 
lary vein. 3. Basilic vein. 4, 4. Basilic vein. 6. Point where the median 
basilic joins the basilic vein. 6. Posterior basilic vein. 8. Anterior basilic 
vein. 9. Point where the cephalic enters the axillary vein. 10. A portion of 
the same vein. 11. Point where the median cephalic enters the cephalic vein. 
12. Lower portion of the cephalic vein. 13 Median cephalic vein. 14. Median 
vein. 15. Anastomosing branch. 16. Cephalica-pollicis vein. 17. SubcutaneoiH 
veins of the fingers. 18. Subcutaneous palmar veins. 
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The subclavian vein, at the inner end of the sterno-clavicular 
junction, unites with the internal jugular to form the vena inno- 
minata. At their angle enters the thoracic duct. The subclavian 
receives as branches the external, anterior, and internal jugular 
veins. It is separated from the subclavian artery by the scalenus 
anticus muscle. 

The right rcna innominata is about an inch and a half lorn;. 
It goes almost directly downwards, to join the left yena innomi- 
nata to form the descending rcna cava, just below the cartilage of 
the first rib. It is external to, and nearer the surface than the 
arteria innominata. At the angle of junction of this vein and 
the subclavian, enters the vertebral vein. Lower down it receives 
the internal mammary, inferior thyroid, and superior intercostal 
veins. 

The left vena innominata is longer and larger than the right. It 
passes obliquely across the upper anterior part of the cavity of the 
chest, to join the right in forming the rcna cava. 

The vena vara desa ndens is a large trunk, two and a half to three 
inches long, vertical in its direction, entering the pericardium an 
inch and a half above the heart, and then emptying into the upper 
part of the right auricle. 

The right and left azygos veins, of which the right is the larger, 
connect the descending and ascending u< nee cavoe. The right 
azygos receives nine or ten lower intercostal veins, the righl bron- 
chta\ and other veins. The left lower azygos receives four or live 
lower intercostal and a few other small veins. The left upper 
azygos receives the upper intercostal veins except the superior 
intercostal. 

The left bronchial vein empties into the left superior intercostal. 
The bronchial veins carry back the blood from the tissue of the 
lungs. 

Spinal Veins. 

These form venous plexuses, as follows : dorso-spinal veins, out- 
side of the spinal column; meningo-rachidian veins, within the 
canal, outside of the membranes of the cord ; rata basis vertebra- 
rum, of the bodies of the vertebra- ; medullo-spinat, or the veins of 
the spinal cord. 

Those of the first set, in the intervals between the vertebrae, ter- 
minate in the heck, in the vertebral veins ; in the chest, in the in- 
tercostals ; in the lumbar region in the lumbar and sacral veins. 

Of the second set, there are two plexuses, the anterior and the 
posterior longitudinal spinal veins. The terminating connections 
are like those of the first set. 

The veins of the third set join the transverse trunks which con- 
vert the anterior longitudinal spinal veins of the two sides. Those 
of the fourth set unite with the other veins of the spinal canal. 

Veins of the Lower Extremity. 

These are superficial and deep; the latter being the venae comites 
of the arteries. . . 

The superficial veins of the lower extremity are the long internal 
saphenous, and the short external saphenous vein. 

11* 
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The internal .saphenous vein ascends, from a plexus of small 
veins on the hack and inner side of the foot, in front of the inner 
malleolus, up the inside of the leg, behind the inner margin of the 
tibia. Going backwards gradually, at the knee it is behind the 
internal condyle of the femur ; thence it passes up the inside of 
the thigh to the saphenous opening, where it penetrates the fascia 
lata and ends in the femoral vein, an inch and a half below Pou- 
part's ligament. At the saphenous opening it receives the sujxrji- 
cial epigastric, superficial circumflex iliac, and external pudic veins. 
Its other branches are cutaneous. The internal saphenous nerve 
accompanies it. 

The external saphenous vein ascends, from a plexus on the back 

and outer side of the foot, behind 
Fig. 74. the outer malleolus, outside of 

the tendo Aehillis, and linn 
across it, to the middle of the 
back of the leg. Passing up- 
wards, it penetrates the fascia 
in the lower part of the popliteal 
region, and ends in the popliteal 
vein, between the heads of \W 
gastrocnemius muscle. The ex- 
ternal saphenous nerve accom- 
panies it. 

The arteries of the leg are at- 
tended by venaz comites or deep 
veins. These are supplied, par- 
7 ticularly, by the external ami tor 
tcmal plantar, and the jjeroneal 
veins. 

4 The popliteal vein is formed 
by the union of the anterior and 
posterior tibial vence comites. 
Passing up through the popli- 
teal space to the opening in the 
tendon of the adductor magnua 
muscle, it becomes the femoral 
vein. Below, it is on the inner 
side of the artery ; then it lies 
between it and the integument ; 
above, it is outside of it. 

The femoral vein runs with 
the femoral artery. Below, it is 
outside of it ; then, behind it ; 
near Poupart's ligament, it is on 
the inner side of it. Its principal 
branch is the profundafemoris. 

Superficial Veins op the TjEGS.— 1. Saphena major. 2. Collateral branch. 
3. Anastomosis of veins. 4. Internal saphena. 5. Origin of the saphena vein. 
6. Anastomosing branch. 7. Branches on the back of the leg. 8. The great 
internal vein of the foot. 9. Arch of veins on the metatarsal bones. 10. Branch 
from the heel. 11. Branches on the sole of the foot. 
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The external iliac vein is the continuation of the femoral, above 
the crural arch. Going along the margin of the pelvis it 'unites 
near the sacro-iliac symphysis, with the internal iliac to form the 
common iliac vein. 

The internal iliac vein is supplied by the venae comites of the 
branches of the internal iliac artery. Besides other hranches, im- 
portant ones are those of the hemorrhoidal and vesico-prostatic, and, 
in the female, uterine, and vaginal plexuses. The hemorrhoidal 
plexus surrounds the lower end of the rectum. 

'Flie mm dorsalis penis is a large vein which returns the blood 
of the penis, along its back, to the prostatic plexus. 

The two common iliac veins unite, opposite the space between 
the fourth and fifth lumbar vertebra, to form the ascending! vena 
cava. The right common iliac is shorter and more nearly vertical 
in its course than the left. 

The inferior or ascending vena cava lies upon the spinal column 
to the right of the aorta. Passing through a groove; in the poste- 
rior border of the liver, it penetrates the tendon of the diaphragm, 
and enters the pericardium, covered by its serous lining, to empty 
into the lower and posterior part of the right auricle. 

Branches of the ascending vena cava are the lumbar, right sper- 
matic, renal, supra-renal, phrenic, ami hepatic veins. 

The lumbar veins are three or four in number. The spermatic 
veins come, along the spermatic cords, from the testes. The left 
spermatic empties into the renal. The ovarian veins in the female 
correspond with them. 

The renal veins are large ; the left is longer than the right renal. 

The hepatic veins, three in number, one from the right lobe, one 
from the left, and one from the middle of the liver, bring the blood 
from its substance ; supplied by the portal vein and hepatic artery. 

Portal System. 

This is composed of four large veins, collecting blood from the 
digestive organs, and joining to make the vena portce, which en- 
ters and ramifies within the liver. The four veins are the superior 
and inferior mesenteric, the splenic, and the gastric veins. 

The superior mesenteric is supplied from the small intestines, 
caDcum, and transverse colon. 

The inferior mesenteric receives its branches from the descend- 
ing colon, sigmoid flexure, and rectum. It empties into the splenic 
vein. By anastomoses of its hemorrhoidal branches with the 
branches of the internal iliac, the portal system, and the general 
venous circulation are connected. 

The splenic vein receives the blood of five or six venous trunks 
from the spleen, and, also, the vasa brevia from the stomach, the 
left gastroepiploic vein, pancreatic, pancrcatico-dmclcnal, and in- 
ferior mesenteric veins. 

.The gastric vein is small, accompanying the gastric artery along 
the upper curvature of the stomach. 

The portal vein, from the junction of the splenic and superior 
mesenteric, in front of the vend cava, behind the pancreas, goes up 
to the transverse fissure of the liver. Enlarged there into a sinus 
it divides into two trunks, which ramify through the substance of 
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the liver, communicating with the branches of the hepatic artery. 
The portal vein is about lour inches in length. 

Pulmonary Veins. 

These are four, two for each lung, returning blood from the 
capillaries around the air cells. They have no valves, arc but 
little larger than the pulmonary arterial trunks, and carry arterial 
blood. There is a venous trunk for cadi pulmonary lobe; making 
three for the right lung and two for the left. The pulmonarj 
veins empty into the left auricle of the heart. 

Cardiac Veins. 

The blood from the heart's substance is returned by the great 
anterior and posterior cardiac veins, and the venae, Thebesii. The 
great cardiac and posterior cardiac make the coronary sinus, which 
lies in the posterior part of the left auriculo-ventricular groove, 
and empties into the right auricle. The anterior cardiac and the 
venoe Thebesii open into the right auricle directly. The coronary 
sinus receives also a small oblique vein from the left auricle, the 
remainder of a trunk of the fcetal circulation. 

Lymphatics. 

These are delicate vessels with three coats, almost transparent, 
constricted at intervals so as to have a beaded appearance, passing 



Fig. 75. 




Lymphatics op the Jejunum and Mesentery, injected : the Arterips 
are also injected.— 1. Section of the jejunum. 2. Section of the mesentery. 
3. Branch of the superior mesenteric artery. 4. Branch of the superior mesen- 
teric vein. 5. Mesenteric glands receiving the lymphatics of this intestine. 

through numerous lymphatic glands, to combine and empty at last 
into the left or greater, or into the right or lesser thoracic dtict. A.U 
organs have lymphatics except the' brain, spinal cord, eyeball, 
cartilages, tendons, nails, hair, cuticle, umbilical cord, placenta, 
and membranes of the ovum. 

Lymphatic glands are most numerous in the neck, axilla, groin, 
and abdomen. 



RIGHT THORACIC DUCT, 



129 



The lymphatic vessels of the small intestine are called ladeals 
from the milky character of the chyle which they absorb. The 
glands which they pass through are the mesenteric glauds. 

Left Thoracic Duct. 

This principal trunk receives most of the lymphatics and all the 
lacteals. It extends from the second lumbar vertebra to near the 
neck. Its beginning is the receptaculum chyli ; which lies behind 
and to the right of the aorta. The thoracic duct passes up through 
the aortic foramen in the diaphragm, goes up to the left behind 
tlie an h of the aorta, near the oesophagus ; then near the seventh 
cervical vertebra it curves downwards, to end at the angle of 
union of the left internal jugular and the subclavian veins. It has 
numerous valves. Its diameter is not uniform, but is about that 
of a small quill. 

Right Thoracic Duct. 

This is but an inch or so in length. It receives lymphatics from 




Femoral Iliac and Aortic Lymphatic Vessels and Glanbs.-L Saphena 
magna vein. 2. External iliac artery and vein. 3. Primitive iliac artery and 
vein 4. Aorta. 5. Ascending vena cava. 6, 7. Lymphatics. 8. Lower set of 
inguinal lymphatic glands. 9. Superior set of inguinal lymphatic glands. 10. 
Chain of lymphatics. 11. Lymphatics which accompany the circumflex llao 
vessels. 12. Lumbar and aortic lymphatics. 13. Origin of the thoracic duct. 
14. Thoracic duct at its commencement. 
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the right side of Che head, neck, chest, right upper extremity, right 
lung, "right side of the heart, and upper surface of the liver. It 
ends in the angle of junction between the right internal jugular 
and right subclavian veins ; having two valves at its terniiuatiou. 



CHAPTER VII. 

THE SKIN. 

The skin consists of two layers ; the cutis vera, derma, chorion, 
or true skin, and the cuticle, epidermis, or scarf-skin. 

The cutis vera may be described as composed of the deep layer or 
corium, formed of fibro-connective (white fibrous and yellow elastic) 
tissue, and the papillary layer. 

The latter consists of numerous small conical eminences or pa- 
pillce, T7 yoth of an inch in length, and ^th of an inch in diameter 
at the base. On the palm of the hand and sole of the foot they 
are larger, and are in close parallel lines or ridges. Each papilla 
contains one or more capillary loops and one or more nerve-fibres, 
whose mode of termination is not yet ascertained. 

On the lips and fingers, the nervous filaments of the papilla? 
have attached to them oval bodies of minute size, the Pacinian 
corpuscles. 

The epidermis is an insensitive epithelial tissue of various thick- 
ness ; composed of layers of almost flattened cells, most rounded and 
columnar in the deepest layers. 

The color of the negro and other dark races, and in less degree 
that of all persons except albinos, depends upon the presence of 
pigment in the deeper layer (rete mueosum) of the epidermis. 

The lymphatics of the skin are especially abundant around the 
nipple and in the scrotum. 

The Nails. 

These are horny structures growing from the skin. The nail is 
planted in a groove or doubling of skin (the matrix), by its root ; 
it has also a body and a free edge. The lunula is the white part 
of the nail just in advance of the root. The nail grows constantly 
forwards by the formation of new cells from its root and the under 
surface of its body. 

The Hair. 

Hairs also are growths from and modifications of epidermic tissue. 
Each hair is composed of a root and a pointed shaft. The root is 
lodged in a depression of the skin, the hair-follicle. The shaft of 
the hair consists of a central, deep-colored and opaque medulla, 
a fibrous surrounding to this, and an outer part or cortex. Around 
the roots of the hairs a few unstriped muscular fibres are found in 
the skin. 
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Glands of the Skin. 

These are the sebaceous and the sudoriferous glands. 

The sebaceous glands abound most in connection with the hair- 
follicles, into which their ducts open. They are largest on the 
face, especially about the nose. Those of the eyelids are called 
Meibomian glands. 

Fig. 77. 




Sebaceous Glands and Follicles of Hairs in the Skin of the Axilla. — 
1. Epidermis. 2. Cutis vera. 3. Adipose tissue. 4,4. Two perspiratory follicles i 
5,5. Their spiral canals. 6,6. Follicles of hairs. 7,7. Sebaceous glands. 10,10. 
The orifices of the fellicles of the hairs. 11, 11. Their roots. 12, 12. The haira 
as seen under the microscope. 

The sudoriferous or sweat glands arc distributed over the skin in 
great numbers. On the palm of the hand there are estimated to 
be 2800 of them on a square inch. 

Each gland consists of a convoluted tube, passing spirally 
through the skin from the deepest part of the corium or sub- 
cutaneous areolar tissue. It opens obliquely on the surface. by a 
slightly enlarged valve-like orifice. 

Connective Tissue. 

Cellular, areolar, or connective tissue is the general packing or 
interstitial material of all parts of the body except certain organs 
of peculiar structure. It abounds under the skin, and between 
the fibres and layers of muscles. It is white and silky in appear- 
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Fig. 78. 




Sudoriferous Organs of the Solk of this Foot.— 12. The sudoriferous 
follicles. 13. The spiral or sudoriferous canals. 14. The infundibular-shaped 
pores or orifices of these canals. 

ance, and is in nature allied to fibrous tissue, but more delicate in 
its subdivisions. Virchow asserts it to be a sort of generative 
tissue for other fabrics of the body, and to contain or consist of a 
number of corpuscles with pointed or linear processes by which 
they are joined together. Though adopted by many, this .state- 
ment is not yet considered by all anatomists to be proved. 

The areolar or connective tissue is moistened by a serosity or 
transudation from the bloodvessels ; the excessive accumulation of 
this constitutes oedema or anasarca. 

Pat. 

The adipose tissue of the body is formed by the retention of an 
almost liquid oleaginous material (olein, palmitin, and a little 
stearin) in cells or spaces like those of the areolar tissue. It 
abounds under the skin, especially over the abdomen. More of it 
exists in general distribution under the skin of the female than 
under that of the male. Pat is also placed in some of the cavit ies 
of the body ; as in the orbit of the eye, around the heart, and 
around the kidneys. The marrow of the bones is in part a similar 
substance ; though more vascular, and somewhat peculiar in com- 
position. 
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CHAPTEE VIII. 

MUSCLES. 

Structure. — There are two sorts of muscular tissue ; that of the 
quickly acting and mostly voluntary muscles, and that of the 
involuntary muscles of the organs of nutritive functions, whose 
action is slower and alternating, or peristaltic. 

The muscles of voluntary or animal life are made up of bundles 
of red fibres, and these of primitive fasciculi, each of which is 
inclosed in a sarcolemma or sheath. The primitive fasciculus is 
formed by the binding together of filaments or primitive fibrils. 
Each of these is a flattened cylinder j-gl^ of an inch in thickness, 
with wavy parallel lines around it (seen by aid of the microscope) 
transversely. It is hence called striated or striped muscular tissue. 
Most anatomists consider each primitive fibril to consist of a row 
of connected, almost rectangular, contractile cells or sarcous ele- 
ments; which widen and shorten in the contraction of the muscle. 

The unstriped muscles of organic life are composed of pale flat- 
tened bands, or bundles of spindle-shaped fibres, to of 
an inch in diameter. Every fibre has an elongated nucleus, visible 
by aid of the microscope. 

The striped, muscle exists in all the voluntary muscles ; in those 
also of the larynx, pharynx, upper half of the oesophagus, heart, 
and largest of the veins. 

J r tistriped muscular tissue is found throughout the alimentary 
canal, in the trachea and bronchial tubes, gall-bladder, bile-duct 
and other gland-ducts, calyces and pelvis of the kidney, uterus, 
bladder and urethra, iris, ciliary muscle, skin, all arteries, lympha- 
tics, and veins. In the male, it is also present in the scrotum, 
epididymis, vas deferens, vesicular seminales, and prostate gland. 
In the female, in the uterus, Fallopian tubes, broad ligaments, and 
vagina. Also, in the corpora cavernosa of the penis in the male, 
and of the clitoris in the female. 

The voluntary muscles vary much in form. Each is enveloped 
in its sheath, and terminates at one or both ends, or, as in the dia- 
phragm, at its centre, in a white fibrous tendon. The tendon may 
be of any shape, but is most generally a rounded cord. All mus- 
cles are well supplied with nerves and bloodvessels. 

Aponeuroses are fibrous membranes, pearly white, connected 
with muscles and also with bones, cartilages, ligaments, etc. 

Fascial are aponeurotic layers of various thickness, inclosing and 
protecting, as well as retaining in their places, the organs in all 
parts of tne body. They are divisible chiefly into the superficial 
and the deep fasciae. 

The superficial fascia extends under the integument over the 
whole body. 
12 
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The deep fascia is more immediately connected with the mus- 
cles ; giving a sheath to each of them, and also sheaths to the 
nerves and bloodvessels. 

MUSCLES OF THE HEAD AND FACE. 

Occipito-frontalis.— Origin, from the occiput, by two flat bellies; 
course, over the cranium ; on the frontal bone arc formed two other 
flat bellies, one on each side ; insertion, into the nasal bones, and 
os frontis near them, and into the upper edge of the corrugator 
superdlii and orbicularis oculi muscles. Action, to raise or depress 
the eyebrows and skin of the forehead ; sometimes that of the 
occiput. 

AttoUens aurcm, Atlrahcns aurem, Iietrahcns aurem. — Three small 
rudimentary or imperfectly developed muscles, seldom capable "I' 
use in man. They are immediately under the skin; the attollms 
above the ear, the attrahens above and in front of it, the retrain us 
behind and below it. The first two originate in the occipito- 
frontalis muscle ; the third, in the mastoid process of the temporal 
bone. The first, in action, would raise the ear ; the second would 
draw it forward ; the third would draw ii backward. 

The muscles of the; tympanum will lie described with the organ 
of hearing. 

Corrugator supercilii. — Origin, internal angular process of the 
os frontis. Course, obliquely upwards and outwards for a short 
distance. Insertion, the junction of the occipito-frontalis and 
orbicularis oculi muscles. Action, frowning. 

Orbicularis oculi. — Origin, upper end of nasal process of superior 
maxillary bone, internal angular process of frontal bone, and upper 

margin of palpebral ligament. 
Course, entirely around the 
eye or edge of the orbit. Ac- 
tion, to close the eyelids. 

Levator palpebral superioris. 
— Origin, upper and back part 
of the orbit of the eye. Course, 
forward over the eyeball, 
widening as it goes. Insertion, 
the upper eyelid. Action, to 
raise, the lid and open the eye. 

Tensor tarsi, or Horner's 
muscle. — Origin, os unguis. 
Cmirse. forwards a quarter of 
an inch, when it bifurcates. 
Insertions, one branch into 

ternal face of the orbit. 4. Origin of the each lachrymal duct. Action, 
tensor tarsi. 6, 5. Insertion into the to dilate the lachrymal ducts, 
neighborhood of the puncta lachrymalia. and keep the lids close upon 

the eyeball. 

Muscles of the eyeball — Bectm superior. — Origin, upper part of 
optic foramen in the rear of the orbit, and inner margin of sphe- 
noidal fissure. Course, forward. Insertion, upper part of the 
eyeball, a little behind the cornea. Actiem, to raise the eye. 



Fig. 79. 




A View op the Tensor Tarsi Mrs- 
CLE.— 1, 1. Bony margins of the orbit. 
2. Opening between the eyelids. 3. In- 
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Musole9— Front View. — On the right half, the superficial muscles. Left half, 
deep-seated muscles. 

Bectus inferior. — Origin, from the lower margin of optic foramen ; 
by the ligament of Zinn, a tendinous beginning for it and the 
internal and external recti muscles. Course, forwards. Insertion, 
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lower part of eyeball behind the cornea. Action, to depress the 
eye. 

Bectiui internus. — Origin, ligament of Zinn, and sheath of the 
optic nerve (with which the other recti muscles also have some 
connection). Course, forwards. Insertion, eyeball behind the 
cornea. Action, to draw the eye inwards towards the nose. 

'Rectus extcrnus. — Origin, by two heads, one from the common 
ligament or tendon of Zinn, the other from the margin of the optic 
foramen. Between these two heads pass the third and sixth 
nerves and the nasal nerve. Oowse, forwards. Action, to draw 
the eye outwards. 

Omiquus superior or Trochlearis. — Origin, margin of optic fora- 
men and sheath of nerve. Course, forwards to the trochlea or 
pulley-like process near the internal angle of the os frontis through 
which its round tendon passes, thence turning downwards and 
backwards. Insertion, sclerotic coat near the entrance of the optic 
nerve. Action, to roll the eye downwards and outwards. It is 
sometimes called musculus patheticus. 

Obliquus inferior. — Origin, inner margin of upper maxillary 
bone. Course, beneath the rectus in f rior, outwards and somewhat 
backwards. Insertion, outer and posterior part of eyeball. Action, 
to roll the eye obliquely inwards and downwards. 

Pyramiclalis nasi. — Origin, lower margin of occipito-frontalifl. 
Course, downwards. Insertion, upper edge of compressor naril 
muscle. Action, to draw down the skin of the forehead, or draw 
up that of the nose. 

Compressor naris. — Origin, root of ala nasi on one side. Course, 
across the dorsum of the nose. Insertion., into the corresponding 
muscle of the other side. Action, to compress the nostril. 

Levator labii superioris alceque nasi. — Origin, by two slips, from 
nasal and orbitar processes of upper maxillary bone. Oottwe, 
downwards. Insertions, one slip into the upper lip, the other into 
the ala or wing of the nose. Action, to raise the upper lip and 
dilate the nostril. 

Dipressor labii superioris aloeque nasi. — Origin, alveoli of fronl 
teeth. Course, upwards. Insertion, upper lip and ala nasi. 
Action, to draw down the upper lip and the nose. 

Levator anguli oris. — Origin, upper maxillary bone under the 
orbit of the eye. Course, downwards and inwards. Insertion, 
angle of the mouth. Action, to raise the corner of the mouth. 

Zijgomaticus major, and Zggomaticws minor. — Origin, malar part 
of zygoma. Course, downwards and forwards. Insertion, angle 
of mouth and upper lip. Action, to raise and draw out the corner 
of the mouth. 

Orbicularis oris.— A circular muscle, surrrounding the mouth, in 
the lips. Action, to close the mouth. 

Depressor anguli oris. — Origin, base of lower jaw at the side of 
the chin. • Course, obliquely, some fibres vertically, upward to an 
apex. Insertion, corner of the mouth. Action, to draw down the 
corner of the mouth. 

Depressor labii inferior is. — Origin, base of lower jaw at the side 
of the chin. Course, upwards and inwards. Insertion, the lower 
lip. Action, to draw the lower lip downwards. 
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Levator menti. — Origin, alveoli of front teeth of the lower jaw. 
Course, downwards and forwards. Insertion, lower lip and contig- 
uous tegument. Action, to raise the chin and lower lip. 

Buccinator. — Origin, ridge between the last molar tooth and the 
coronoid process of the lower jaw and upper jaw between the last 
molar and the pterygoid process of the sphenoid bone. Course, 
horizontally forwards. Insertion, the corner of the mouth. Action, 
to draw the corner of the mouth backwards or outwards. 

Masseter. — Origin, by an outer layer, from the tuberosity of the 
upper jaw-bone, the lower edge of the malar bone and the zygoma ; 
by an inner layer, from the posterior surface of the zygoma. 
Course, outer layer, downwards and backwards ; inner layer, down- 
wards and forwards. Insertion ; outer plane, ramus and angle of 
the lower jaw ; inner plane, coronoid process of the same bone. 
Action, to draw up the lower jaw. The outer plane or layer acting 
alone, protrudes the jaw ; the inner alone draws it backwards. 

Temporalis. — Origin, the side of the head from the lower part of 
the parietal bone to the zygoma. Course, downwards and some- 
what forwards. Insertion, tendinous, passing under the zygoma, 
into the coronoid process of the lower jaw. 

Pterygoideus inter nits. — Origin, fossa formed by the internal face 
of the pterygoid process o*" the sphenoid and palate bones. Course, 
downwards and outwards. Insertion, inner face of the angle of 
the lower jaw. Action, to close the jaw, or, if one acts at a time, 
to give it a lateral grinding motion. 

J'ti rygoideus externus. — Origin, outside of the pterygoid process 
of the sphenoid bone, and its spinous and temporal processes. 
< 'nurse, outwards and a little backwards. Insertion, neck of the 
lower jaw. Action, to draw the lower jaw forwards ; or, when the 
two act alternately, to produce an oblique or grinding motion. 

Jli/ei-ejlossus. — Origin, hyoid bone. Course, upwards and out- 
wards. Insertion, side of the tongue. Action, to depress the side 
of the tongue, making its dorsum convex. 

GcnMiyo-glossus. — Origin, back of the chin. Course, fan-like, 
backwards, to the middle of the tongue and hyoid bone. Insertion, 
the whole length of the tongue, and the base of the lryoid bone. 
Action, according to the fibres of it engaged, to draw the tongue 
forwards, backwards, or downwards ; or, to draw the os hyoides 
forwards and upwards. 

Stylo-glossus. — Origin, styloid process of the temporal bone. 
( burse, in slender rounded mass, downwards and forwards. Inser- 
tion, root and side of the tongue. Action, to draw the tongue 
backwards and sideways. 

Lingualis. — Origin, the side of the root of the tongue. Course, 
forwards, between the hyo-glossus and the genio-hyo-glossus. In- 
sertion, apex of the tongue. Action, to raise the apex of the tongue, 
shorten it and curve it backwards. 

Other muscles of the substance of the tongue will be described 
hereafter with it. 

Circumflexus palati. — Origin, spinous process of sphenoid bone, 
Eustachian tube, and internal pterygoid process of sphenoid. 
Course, over the hook of the internal plate of the pterygoid process 
as a pulley, after which it widens. Insertion, velum palati (soft 
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palate), and edge of palate bones. Action, to extend the velum 
palati. 

Levator palati.— Origin, apex of petrous portion of temporal 
bone, and Eustachian tube. Course, downwards, forwards, Utd 
inwards. Insertion, into the soft palate as far as tbe uvula. Ac- 
tion, to raise the sofl palate and draw it backwards. 

Constrictor istlnni faucium. — Origin, side of tbe tongue near its 
roots. Course, upwards between the folds of tbe anterior half 
arch of the palate. Insertion, soft palate at the base of the uvula, 
Action, to bring tbe tongue and palate together, and close the 
opening from the mouth into the pharynx. 

Palato-pharyngeus. — Origin, posterior half arch of the palate. 
Course, downwards, in a curve, the convexity outwards. Insertion, 
upper and back edge of the thyroid cartilage, and the pharynx 
between its middle and lower constrictor muscles. Action, to de- 
press the palate and force it down over the pharynx. 

Azygos uvula'. — Origin, spinous process of tbe palatal suture, 
Course, downwards. Insertion, the whole length of the uvula. 
Action, to contract the uvula and draw it upwards. 

MUSCLES OP THE NECK. 

Platysma myoides. — Origin, connective tissue below the clavicle 
Course, flat and thin (with pale and imperfectly developed fibres), 
upwards under the skin of the front and side of the neck. Inser- 
tion, the side of the lower jaw and skin of the face. Action, rudi- 
mentary or almost null in man ; in the ox, horse, etc., as the 
cutaneous muscle, to shake forcibly the skin of the neck. If it act 
in man, it must draw down the jaw or lower lip, or raise the skin 
of tbe neck. 

Sterno-cleido-mastoideus. — Origin, upper end of sternum, and 
sternal end of clavicle. Course, by two separate heads, at first, 
which, not far above the clavicle, join into one muscle, to pass 
obliquely upwards and outwards. Insertion, mastoid process of 
the temporal bone. Action, if only one contracts, to draw the 
head down to one side ; if both act together, to draw tbe head 
down toward the chest. 

Digastricus. — Origin, tbe mastoid process. Course, first fleshy, 
downwards and forwards, then tendinous through a perforation in 
the stylo-byoideus muscle, then fleshy again, upwards and forwards. 
Insertion, base of lower jaw at its median line or symphysis. Ac- 
tion, to draw the jaw down and open tbe mouth ; 'or, to raise the 
hyoid bone and throat. 

Stylo-hyoideus. — Origin, styloid process of temporal bone. Course, 
downwards and forwards, perforated by tbe digastricus. Insertion, 
os byoides. Action, to raise tbe hyoid bone and draw it backwards. 

Mylo-hyoidem. — Origin, broad and thin from inside of lower 
jaw, from the middle of the chin to the last molar tooth. Course, 
downwards and forwards. Insertion, os l^oides. Action, to draw 
the os hyoides upwards and forwards, and protrude the tongue. 
It forms tbe floor of tbe mouth. 

Genio-hyoideus. — Origin, tubercle inside of lower jaw near its 
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middle line. Course, downwards and backwards. Insertion, os 
hyoides. Action, to raise the hyoid bone and draw it forwards. 

Omo-hyaideus. — Origin, upper margin of scapula. Course, ob- 
liquely upwards and forwards, as a long, slender muscle, tendinous 
where it passes under the sterno-cleido-mastoid. Insertion, os hy- 
oides. Action, to draw down the hyoid bone, or draw it to one 
side. 

Sterno-hyoideus, — Origin, first bone of the sternum, part of clavi- 
cle, and cartilage of first rib. Course, upwards. Insertion, os hy- 
oides. Action, to draw down the hyoid bone. 

Sterno-thyroidcus. — Origin, margin of first bone of sternum, and 
cartilage of first rib. Course, upwards on the front and side of 
the trachea and thyroid gland. Insertion, lower edge of the thy- 
roid cartilage. Action, to draw the larynx downwards. 

Ttiyro-kyoith us. — Origin, side of thyroid cartilage. Course, 
upwards. Insertion, base and corner of os hyoides. Action, to 
approximate the thyroid cartilage and hyoid bone. 

Constrictor pharyngis inferior. — Origin, sides of thyroid and 
cricoid cartilage of the larynx. Course, superior fibres, obliquely 
upwards, covering part of the constrictor medius ; inferior fibres, 
horizontally, over the upper part of the oesophagus. Insertion, 
meeting its fellow of the opposite side at the median line of the 
back of the pharynx. Action, to constrict the lower portion of the 
pharynx and draw it upwards and backwards. 

Constrictor pharyngis medius. — Origin, corner of os hyoides and 
ligament between it and the thyroid cartilage. Course, spreading, 
and dividing into two terminal portions. Insertion, into its fellow 
at the back of the pharynx, and into the cuneiform process of the 
occiput, before the foramen magnum. Action, to constrict the 
middle of the pharynx, and to draw the hyoid bone upwards and 
backwards. 

Constrictor pharyngis superior.- — Origin, cuneiform process of 
occiput, pterygoid process of sphenoid bone, and upper and lower 
jaws near the last molar tooth ; also, the buccinator muscle, palate, 
and root of the tongue. Course, almost horizontal, its lower edge 
covered by the constrictor medius. Insertion, meeting its fellow at 
the median line of the pharynx behind. Action, to constrict the 
upper portion of the pharynx. 

Stiilo-phaningcus. — Origin, styloid process. Course, downwards 
and forwards. Insertion, the side of the pharynx between the 
upper and middle constrictors, and into the posterior edge of thy- 
roid cartilage. Action, to raise the pharynx and larynx, and open 
the pharynx above. 

The muscles belonging to the larynx itself have been described 
in the account of it as a part of the apparatus of respiration. 

Longus colli.— Origin, sides of the bodies of the three upper 
dorsal vertebra, and transverse processes of fonr lower cervical 
vertebrae. Course, upwards and slightly forwards. Insertion, front 
of bodies of all the vertebrae of the neck. Action, to bend the 
neck forwards or to one side. 

R( litis capitis anticus major. — Origin, transverse processes of 
third, fourth, fifth, and sixth vertebrae of the neck. Course, up- 
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Muscles— Back View.— The fascia ia left upon the left limbs, removed from 
the right. 
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upwards. Insertion, occiput in front of condyle. Action, to de- 
press or bow the head. 

Rectus capitis posticus major. — Origin, spinous process of the 
second cervical (axis or dentata) vertebra. Course, obliquely up- 
wards, widening as it ascends. Insertion, inferior semicircular 
ridge of the occiput. Action, to draw back or rotate the head. 

liectiis capitis posticus minor. — Origin, posterior tubercle of the 
atlas vertebra. Course, obliquely upwards, widening as it ascends. 
Tins muscle is within the last described, the two minors being thus 
between the two majors. Insertion, occiput, along part of the semi- 
circular ridge and the space between it and the foramen magnum. 
Action, to draw the head backwards. 

Obliquus capitis inferior. — Origin, spinous process of vertebra 
dentata. Course, upwards and outwards. Insertion, transverse 
process of atlas. Action, to rotate the atlas, and head upon it, on 
the axis. 

Obliquus capitis superior. — Origin, transverse process of the atlas. 
Course, upwards anil slightly inwards. Insertion, outer end of the 
lower semicircular ridge of the occiput. Action, to draw the head 
backwards. 

Rectus capitis lateralis. — Origin, transverse process of the atlas. 
Course, obliquely upwards. Insertion, occiput outside of the con- 
dyle. Action, to draw the head to one side. 

Scalenus anticus. — Origin, first rib near its cartilage. Course, 
upwards, inwards, and backwards. Insertion, transverse processes 
of the fourth, fifth, and sixth vertebrae of the neck, by three sepa- 
rate tendons. Action, to draw the neck to one side, or lift the 
first rib. 

Scalenus medms.— Origin, first rib, upper and outer part. Course, 
upwards, inwards, and backwards ; separated from the scalenus 
anticus below by the subclavian artery, above by the cervical 
nerves. Insertion, by separate tendons,' into the transverse pro- 
cessea of all the cervical vertebrae. Action, to draw the neck to 
one side, or lift the rib. 

Scalenus posticus. — Origin, second rib near its tubercle. Course, 
upwards, inwards, and backwards. Insertion, transverse processes 
of fifth and sixth cervical vertebrse. Action, like that of the two 
preceding muscles. 

Trapezius. — Origin, occipital protuberance, spinous processes 
of five first vertebrse of the neck, by the ligamentum nuchas, and 
spinous processes of two last cervical and all the dorsal vertebrse. 
Course, by converging fibres, some downwards, some horizontally, 
and others upwards, the whole outwards. Insertion, outer half of 
the clavicle, the acromion process, and whole length of spine of the 
scapula. Action, according to its partial or total contraction, to 
draw the shoulder upwards, backwards, or downwards ; or, if 
the upper portion act when the shoulder is fixed, to draw the head 
to one side. This muscle is just beneath the skin, covering the 
other dorso-cervical muscles. 

Rhomboideus major. — Origin, spinous processes of the last cer- 
vical and first four dorsal vertebrse. Course, downwards and out- 
wards. Insertion, the whole base of the scapula, below its spine. 
Action, to draw the scapula upwards and backwards. 
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Iihomboidcus ntmor.— Origin, spinous processes of three lower 
cervical vertebra. Course, obliquely downwards and outwards. 
Insertion, base of the scapula opposite its spine. Action, same as 
that of rhomboideus major. 

Levator scapulce.— Origin, from transverse processes of four or 
five upper cervical vertebra), by distinct tendons. Course, down- 
wards and outwards. Insertion, base of the scapula above the 
spine. Action, to raise the scapula. 

Cervicalis descendens. — Origin, upper margin of first four ribs, 
by as many tendons. Course, upwards and inwards. Insertion, 
transverse processes of fourth, fifth, and sixth cervical vertebra. 
Action, to draw the neck backwards. 

Splenitis. — Origin, spinous processes of the five lower cervical 
and four upper dorsal vertebra). Course, upwards and outwards. 
Insertion, into transverse processes of three or four cervical vet- 
tebrse ; and also, into the mastoid process and occiput. 

Complexus. — Origin, four lower cervical and seven upper dorsal 
vertebrae, and spinous process of first dorsal. Course, upwards. 
Insertion, on the inner side of splenius, into the occiput, Between 
the upper and lower semicircular ridges. Action, to draw the bead 
backwards or to one side. 

Trachelo-mastoideus. — Origin, transverse processes of five lower 
cervical and three upper dorsal vertebra 1 , ( nurse, upwards and 
outwards. Insertion, mastoid process. Action, same as that of the 
complexus. 

MUSCLES OF THE TRUNK. 

Pectoralis major. — Origin, sternal half of clavicle, whole lenpth 
of upper and middle bones of the sternum, and cartilages of fifth 
and sixth ribs. Course, outwards, converging, and downwards to 
the axilla. Insertion, by a fiat, broad, twisted tendon, into the 
humerus, in front of the bicipital groove. Action, to draw the 
arm inwards and forwards, or downwards if raised. This muscle 
lies under the skin. 

Pectoralis minor. — Origin, third, fourth, and fifth ribs near their 
cartilages. Course, upwards and outwards, converging ; it lies 
beneath the pectoralis major. Insertion, coracoid process of the 
scapula. Action, to depress the shoulder ; or, to raise the ribs. 

Subclavius.— Origin, cartilage of the first rib. Course, outwards, 
under the clavicle. Insertion, under margin of the clavicle almost 
its whole length. Action, to draw the clavicle downwards. 

Serratus magnus, vel antkus. — Origin, by tooth-like digitations, 
from the first nine ribs. Course, upwards and backwards, in front 
of and beneath the subscapularis. Insertion, whole length of the. 
base of the scapula. Actum, to draw the scapula forwards and 
downwards, or to raise the ribs. 

Intercostales, externi et interni.— Origin, lower margin of each 
rib except the last. Course, oblique ; the fibres of the external 
intercostals going downwards and forwards, those of the internal 
downwards and backwards, so as to cross each other. Insertion, 
upper edge of each rib except the first. Action, to elevate the ribs. 
Ihe lower ones may, instead, depress the ribs in forced expiration. 
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Also, the middle and posterior portions of the interni may draw 
down the rihs ; the principal elevation of the ribs is ascribed to 
the external intcrcostals. Between the two layers or sets of muscles 
pass the intercostal vessels and nerves. In contact with their inner 
surface is the pleura. 



Fig. 82. 




Stterior Muscles of the Upper Fkont of the Trunk.— 1. Sternohyoid. 
2. Sterno-cleido-mastoid. 3. Sterno-thyroid. 4. Sterno-cleido-mastoid. 5. 
Edge of the trapezius. 6. Clavicle. 7. Clavicular origin of the pcctoralis major. 
8. Deltoid. 9. Fold of pectoralis major on the anterior edge of the axilla. 10. 
Middle of the pectoralis major. 11. Crossing and interlocking of fibres of the 
external oblique of one side with those of the other. 12. Biceps flexor cubiti. 
13. Teres major. 14 Serratus major anticus. 15. Superior heads of external 
oblique interlocking with serratus major. 

Sterno-costalis. — Origin, middle and last piece of the sternum. 
("'nurse, upwards and outwards. Insertion, cartilages of third, 
fourth, and fifth, and sometimes sixth ribs. Action, to draw down 
the ribs and diminish the cavity of the chest. 

Levatores costarum, — Origin, transverse processes of the last 
cervical and eleven upper dorsal vertebrae. Course, downwards 
and outwards, twelve in number on each side. Insertions, into the 
rough surfaces of the ribs between their tubercles and angles. Ac- 
tion, to elevate the ribs. 

Diaphragma major. — Origin, by fleshy slips from the ensiform 
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cartilage of the sternum, and from the inner face of the cartilages 
of the last six ribs. Course, converging, by all its fibres, to a 
broad central tendon. Insertion, into the cordiform tendon, which 
is notched in sbape at the vertebral column, and pointed near the 
sternum. Through the foramen quadratum, near the spine, the 
vena cava ascends. 

Diaphragma minor.— Origin, by four pairs of fleshy and tendi- 
nous slips,' of which the longest arise from the third and fourth 
lumbar vertebrae. The second pair come from the ligamenl between 
the second and third lumbar vertebra'. The third pair from tin: 
sides of the second, and the fourth pair from the base of the trans- 
verse process of the same vertebra. Course, by muscular hands, 
upwards, in two columns, one on each side. Insertion, into the 
back and notch of the cordiform tendon. Through this muscle, 
the lesser diaghragm, pass, by one foramen (ozsophageum), the 
oesophagus and pneumogastric nerve; through another (Aiatw 
aorticus) the aorta, thoracic duct, and great splanchnic nerve. 
Action, that of the greater and lesser diaphragm, often described 
and generally named as one muscle, is, by descending in its con- 
traction, to increase the cavity of the chest in inspiration. The 
diaphragm is also a septum or partition between the chest and the 
abdomen. 

Obliquus externas abdominis. — Origin, by digitations from the 
last eight ribs, near their cartilages ; in apposition to portions of 
the pectoralis major, serratus magnus, and latissimus dorsi. Course, 
downwards and inwards over the abdomen ; a few fibres crossing 
the median line just above the pubes. This muscle is next hem nth 
the skin and superficial fascia. Insertion, into the median line or 
linea alba, where it meets its fellow ; into the anterior halt of tin' 
crest of the ilium ; anterior superior spine of the ilium, and pubes 
at and near the symphysis. The tendinous cord which reaches 
from the spine of the ilium to the pubes is called Toupa.rVn lini- 
ment. This divides into two bands anteriorly, one passing to the 
symphysis and the other to the spine of the pubes. The latter is 
reflected outwards and backwards along the linea ileo-jiectinea for 
about an inch ; the reflection being called in surgical anatomy 
GimbernaVs ligament. Action, to sustain and compress all the 
contents of the abdomen and force them upwards towards the 
diaphragm, or downwards towards the perineum. 

Obliquus internum, vel Asccndens abdominis. — Origin, posterior 
face of sacrum, spinous processes of three lower lumbar vertebrae, 
crista of the ilium, and Poupart's ligament. Course, upwards and 
inwards to the linea semilunaris, where the tendon separates into 
an anterior and posterior layer. The former joins the tendon of 
the obliquus externus and passes in front of the rectus muscle to 
the linea alba. The posterior layer joins the tendon of the trans- 
versalis muscle to go behind the rectus ; except that, from about 
half way between the umbilicus and the pubes downwards, it 
passes with the anterior portion in front of the rectus muscle. 
Insertion, into the six lower ribs at their cartilages, the side of the 
ensiform cartilage, and the linea alba or median vertical tendinous 
line of the abdominal superficies. Action, the same as that of the 
external oblique. 
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Tramversalis abdominis. — Origin, cartilages of six or seven 
lower ribs, transverse processes of the last dorsal and upper four 
] in nbar vertebra;, almost the whole length of the crest of the ilium 
and anterior half of Poupart's ligament. Course, across the front 
of the abdomen. Insertion, into the whole length of the linea alba. 
Action, like that of the last two muscles. 

Bectus abd/jminis. — Origin, anterior face of ensiform cartilage 
and cartilages of the fifth, sixth, and seventh ribs. Course, down- 
wards on each side of the linea alba, in a flat band about three 
inches in width, narrowing below and becoming tendinous. In- 
st rtion, the pubes, at and near the symphysis. Action, to com- 
press the contents of the abdomen, or to bend the body or raise 
the anterior part of the pelvis. 

The linea semilunaris is a white curved line, with the convexity 
outwards, extending,, on each side, downwards from the cartilage 
of the eighth rib to the pubes. It is formed by the tendon of the 
internal oblique muscle at its di- 
vision. 

The linea: transversa 7 are three 
or four tendinous lines crossing 
the rectus muscle at right angles 
to the direction of its fibres at 
the distance of a few inches from 
each other. 

The anatomy of hernia will be 
given by itself hereafter. 

Pyramidalis. — This muscle is 
often absent. Origin, upper 
margin of the pubes. Course, 
upwards, in a pyramidal form, 
within the sheath of the rectus. 
Insertion, the linea alba and in- 
ner edge of the rectus. Act inn, 
to make tense the rectus muscle, 
and support the lower part of 
the abdomen. 

Qua dratus lumborum. — O i • ig in, 
posterior and upper margin of 
ilium, for two inches from the 
spine. Course, upwards and in- 
wards. Insertion, into the trans- 
verse processes of all the lumbar 
and the side of the last dorsal 
vertebra?, and into the last rib 
near the spine. Action, to move 

Lateral view of the Muscles op the Trunk.— 1. Latissimus dorsi. 2. 
Serratus major anticus. 3. External oblique. 4. Two external intercostal 
muscles. 5. Two internal intercostal muscles. 6. Transversalis abdominis. 
7. Fascia lumborum. 8. Sheath of the rectus. 9. Rectus abdominis, cut off. 
10. Rectus abdominis of right side. 11. Crural arch. 12. Gluteus magnus— 
iuedius and tensjar vaginae femoris covered by the fascia lata. 
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the loins to either side, or if both act, to move the pelvis forward. 
It may also depress the last rib. 

Psoas magmis.— Origin, bodies and transverse processes of the 
last dorsal and all the lumbar vertebrae. Course, in an oblong 
form downwards and forwards, under or behind Poupart's liga- 
ment and ..v^r the pubes. The peritoneum covers it in front. 
Insertion, into the trochanter minor, and an inch or so of the shall 
of the femur. Action, to Hex the thigh on the pelvis and rotate 
it a little outwards ; or when the thigh is fixed, to bend the body 
forwards. 

Psoas parvus. — Origin, sides of last dorsal and first lumbarver- 
tebrse, and intevertebral ligament. Cov/rse, along the internal side 
of the psoas magnus. Insertion, linea ilio-pectinea at the junction 
of the pubes and ilium. Action, to bend t he spine upon the pelvis, 
and to draw up the femoral vessels in their sheath. 

rig. 84. 




Abdominal Muscles and Inguinal Canal.— 1. External oblique muscle. 2. 
Its aponeurosis. 3. Its tendon slit up and turned back to show the canal. 4. 
Anterior superior spinous processes. 5. Poupart's ligament. 6. External eoL 
umn of external ring. 7. Internal column of external ring. 8. Interci 
of the tendons of each side. 9. Body of the pubes. 10. Upper boundary of the 
external abdominal ring— the line points to the ring. 11, 12. Fascia transversa- 
lis. 13. Fibres of internal oblique turned up. 14. Fibres of transversalis mus- 
cle. 15. Internal ring enlarged for demonstration. 10. Sartorius. 17. rasm 
lata femoris. 18. Rectus femoris. 19. Adductor longus. 20. Penis. 21. Fascia 
lata of the opposite thigh. 22. Point where the saphena vein enters the femoral. 
23. Fascia lata as applied to the vessels. 24. Insertion of transversalis muscle. 
25,26. Fascia transversalis. 27. Poupart's ligament turned off from the internal 
muscles. 28. Transversalis abdominis. 29. Internal oblique. 30. Rectus abdo- 
minis. 

Mams interims. — Origin, transverse process of the last lumbar 
vertebra, whole inner edge of crest of the ilium, and the same 
bone between the anterior superior spine and the acetabulum ; also 
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from the whole venter or concavity of the ilium. Course, down- 
wards, and somewhat forwards, over the edge of the pubes behind 
Poupart's ligament. Insertion, with the psoas magnus into the 
trochanter minor of the femur. Action, to Hex the thigh upon the 
pelvis, or the body towards the thigh. 

Latissimus dorsi. — Origin, spinous processes of the last seven 
dorsal and all of the Lumbar vertebrae and the sacrum ; also the 
outer margin of the sacrum and posterior part of the ilium, and 
the last four ribs. Course, by converging fibres, upwards and 
horizontally outwards, towards the axilla, passing over the inferior 
angle of the scapula. Except above, where the trapezius covers 
it, tins muscle lies next under the skin. Insertion, by a flat, strong 
teadon, into the humerus just behind the bicipital groove. Action, 
to draw the arm downwards and backwards, and to roll it inwards. 

Serratus posticus superior. — Origin, from the ligamentum nuchas, 
over the last three cervical and two upper dorsal vertebra?. Course, 
obliquely downwards and outwards. Insertion, by fleshy slips, into 
the second, third, fourth, and fifth ribs, beyond their angles. Ac- 
tion, to raise the ribs. 

Serratus posticus inferior. — Origin, lumbar fascia, and spinous 
processes of the last two dorsal and first three lumbar vertebras. 
Course, upwards and outwards. Insertion, by fleshy slips, into the 
last four ribs, near their cartilages. 

lull rspinalcs. — Origin, in the cerivical and lumbar regions, from 
the upper part of each spinous process. Course, upwards, in 
quadrilateral form, but of small size. Insertion, each into the 
spinous process of the vertebra next above its origin. Action, to 
draw the spinous processes together, and sustain the spine in the 
erect position. 

TransversaMs ccrvicis. — Origin, transverse processes of five upper 
dorsal vertebras. Course, upwards, between the splenius and the 
trachelo-mastoideus. Insertion, into the transverse processes of all 
the cervical vertebrae except the first and the last. Action, to draw 
the neck backwards or to one side. 

Intcrtransversalcs. — Origin, each transverse process. Course, 
vertical. Insertion, the transverse process next above or below. 
Action, to bend the spine to one side. 

Semirspinalis colli. Origin, transverse processes of first six 
dorsal vertebra?. Course, upwards. Insertion, spinous processes 
of all the cervical vertebra? except the first and last. Action, to 
draw the neck obliquely backwards. 

Semi-spinalis dorsi.— Origin, transverse processes of the seventh, 
eighth, ninth, and tenth dorsal vertebra?. Course, upwards. In- 
sertion, spinous processes of the last two cervical and five or six 
upper dorsal vertebra?. 

Multifidus spince. — Origin, from back of the sacrum and adjacent 
part of crest of the ilium, from the oblique and transverse processes 
of all the lumbar vertebra?, and from the transverse processes of all 
the dorsal and the last four cervical vertebra?. Course, upwards 
and inwards. Insertion, last five or six cervical spinous processes, 
and all those of the dorsal and lumbar vertebra?. Action, to draw 
the spine backwards or to one side ; or, both acting, to sustain the 
spine in the erect position. 
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Spinalis clorsi. — Origin, spinous processes of three lower dorsal 
and two upper lumbar vertebrae. Course, upwards. Insertion, 
into the spinous processes of eight or nine of the upper dona] 
spinous processes, excluding the iirst. Action, to sustain thespine 
in the erect position. 

Fig. 85. 




Second Later op Muscles of the Back.— 1. Trapezius. 2. A portion of 
the tendinous ellipse formed by the trapezius on both sides. 3. Spine of scapula. 
4. Latissimus dorsi. 5. Deltoid. 6. Infraspinatus and teres minor. 7. Extcr- 
nal oblique. 8. Gluteus medius. 9 Gluteus magnus. 10. Levator scapula?. 
11 Rhomboideus minor. 12. Rhomboideus major. 13. Splenius capitis. 14. 
Splemus colli. 15. Portion of origin of latissimus dorsi. 16. Serratus Inferior 
posticus 17. Supra-spinatus. 18 Infraspinatus. 19. Teres minor. 20. Teres 

■Sjissr - of triceps exten8or cubiH - 2z serratus maj ° r Rnticua - 

the E ^SSrS?^2r^ W ' from the bfU;k of thf> whole sacrum, 
transverse processes of aU the lumbar vertebra. Course] upwards; 
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filling the space between the spine and the angles of the ribs. 
Insertion, into the transverse processes of all the "dorsal vertebrae* 
and the lower edge of each rib, except the last two, near their 
tubercles. Action, to erect, or keep erect, the spinal column. 

Sacro-lumbalis. — Origin, in common with the longissimus dorsi ■ 
and, also, by the musculi accessorii, from the last six or ei^ht ribs' 
Course, obliquely upwards. Insertion, into the angles of all the 
ribs. Action, with the last two, to raise the trunk and to keep it 
erect. The three muscles are sometimes together called the erector 
spince. 

Levator ami.— Origin, pubes near the symphysis and arch, and 
upper margin of thyroid foramen ; spine of the ischium, and con- 
nected aponeurosis. Course, by converging fibres, downwards and 
inwards. Insertion, last two bones of the coccyx, semi-circumfer- 
ence of the rectum just above the sphincter ani, and the side of 
the prostate gland and membranous part of the urethra. Action, 
to form the lloor of the pelvis, to dilate the anal orifice, and to 
retract the bowel after defecation. 

Coccygciis. — Origin, spine of the ischium. Course, gradually 
expanding over the inside of the posterior sacro-ischiatic ligament, 
inwards and backwards. Insertion, into the whole length of the 
side of the os coccygis. Action, to draw forwards the coccyx, and 
to aid the levator ani in forming a lloor to the pelvis. 

Sphincter ani. — Origin, point of the os coccygis. Course, for- 
wards and around the anus just beneath the skin. Action, to close 
the anus. 

Cremaster. — Origin, by an outer and inner fasciculus : the former, 
from Poupart's ligament ; the latter, from the spine of the pubes. 
Course, downwards, over the testis. Insertion, into the tunica 
vaginalis testis and scrotum. Action, to draw up the testis. The 
lower portion of this muscle is generally pale and indistinct. 

Erector penis. — Origin, tuberosity of the ischium. Course, up- 
wards, to surround the crus penis. Insertion, into the membrane 
of the corpus cavernosum. Action, to compress the corpus caver- 
nosum and detain blood in it during erection. 

Accelerator urince. — Origin, ramus of the pubes and crus penis. 
Course, downwards ; broad and thin in form. Insertion, into the 
anterior median line of the bulb of the urethra, and also into the 
anterior margin of the sphincter ani. Action, to propel urine or 
semen into and along the urethra. 

Iransversus /« rinei. — Origin, tuberosity of the ischium. Course, 
across the perineum. Insertion, into the anterior margin of the 
sphincter ani. Action, to dilate the bulbous portion of the urethra ; 
or, to hold it in its position. 

Erector clitoriclis, of the female. — Origin and course as in the 
erector penis of the male ; insertion, into the clitoris ; action, to 
assist in its erection. 

Sphincter vagince, in the female. — Origin, anterior margin of 
the spincter ani, and neighboring connective tissue. Course, 
around the orifice of the vagina. Insertion, into the clitoris, meet- 
ing its fellow of the other side. Action, to contract the external 
orifice of the vagina. 

13* 
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MUSCLES OF THE SHOULDER. 

Supra-spinatus.— Origin, the whole fossa above the spine of the 
scapula, and the spine itself. Course, with a strong tendon, under 
the acromion process. Insertion, into the great tubercle of the 
humerus. Action, to raise the arm and turn it outwards. 

Infraspinatus. — Origin, spine of scapula and fossa inl'ra-spinata. 
Course, with a strong tendon, under the acromion process. Inser- 
tion, into the great tubercle of the humerus, middle face. Action, 
to roll the humerus outwards and backwards, and to sustain it 
when raised. 

Teres major. — Origin, inferior angle of scapula. Course, up- 
wards and outwards, with the latissimus dorsi. Insertion, by a 
broad tendon, into the ridge at the inner margin of the bicipital 
groove of the humerus. Action, to draw the arm downwards and 
backwards, and to roll it inwards. 

Teres minor. — Origin, same as major. Insertion, facet on head 
of humerus. Action, to rotate the head of the humerus outwards. 

Subsca})ularis. — Origin, base and under surface of the scapula, 
Course, upwards and outwards, its fibres converging. Insertion, 
into the lesser tubercle of the head of the os humeri. Action, to 
draw down the arm and roll it inwards. 

Deltoides. — Origin, outer third of the clavicle, acromion pro- 
cess, and inferior edge of spine of scapula opposite to the trape- 
zius muscle. Course, converging to make a covering for the 
shoulder, and triangularly down upon the outside of the arm to 
near its middle. Insertion, into a rough surface near the centre 
of the humerus. Action, to raise the arm, and move it either for- 
wards or backwards according to the fibres used. 

MUSCLES OF THE ARM. 

Coraco-brachialis. — Origin, coracoid process of the scapula. 
Course, downwards. Insertion, inner side of humerus near its 
middle. Action, to draw the arm upwards and forwards. 

Biceps jlexor cubiti. — Origin, by two heads : the longer, by a 
round slender tendon, from the upper margin of the glenoid cavity 
of the shoulder-joint; the shorter, from the coracoid process of 
the scapula. Course, the two heads uniting into a thick and long 
muscle, downwards upon the front of the humerus. Insertion, 
into the tubercle at the upper and anterior part of the radius. 
Action, to bend the forearm upon the arm. 

Brachialis anticus. — Origin, from the middle of the front part 
of the humerus, on each side of the insertion of t he deltoid. Course, 
downwards. Insertion, into a depression at the base of the coro- 
noid process of the ulna. Action, to flex the forearm upon the arm. 

Triceps extensor cubiti. — Origin, by three heads. The longest 
comes from the scapula near the glenoid cavity. The second head, 
from the back part of the upper end of the humerus. The third, 
from the inner side of the humerus near the insertion of the teres 
major. Course, the three heads uniting above the middle of the 
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humerus, downwards upon the back of the arm. Insertion, into 
the olecranon process, ridge of the ulna, and condyles of the hu- 
merus. Action, to extend the forearm. 



MUSCLES OF THE FOREARM. 



Anterior, Superficial Layer. 

Pronator radii teres. — Origin, internal condyle of os humeri, and 
coronoid process of ulna. Course, obliquely across the forearm. 
Insertion, posterior part of the middle of the radius. Action, to 
roll the radius inwards, and pronate the hand or turn the palm 
backwards or downwards. 

Flexor carpi radialis. — Origin, inner condyle of humerus, and 
upper front part of the ulna, between the pronator radii teres and 
the flexor digitorum sublimis. Course, 
downwards along the radius, ending in a Fig 86. 

long tendon which goes over the trapezium 
under the annular ligament of the wrist. 
Insertion, metacarpal bone of the forefinger, 
in front of its upper end. Action, to bend 
the hand at the wrist. 

Palmar is longus. — Origrn, inner condyle 
of humerus. Course, soon becoming tendi- 
nous, downwards. Insertion, annular liga- 
ment of the wrist, and palmar aponeurosis. 
Action, to aid in bending the hand, or to 
make tense the tegument of the palm. 

Flexor carpi ulnaris. — Origin, inner con- 
dyle of humerus, olecranon process, and 
inner edge of ulna to within three or four 
inches of the wrist. Course, downwards. 
Insertion, pisiform bone, and base of meta- 
carpal of little finger. Action, to bend the 
hand towards the ulna. 

Flexor digitorum sublimis. — Origin, inner 
condyle of humerus, coronoid process of 
ulna, and upper front of radius. Course, 
downwards ; dividing above the wrist into 
four bellies, each of which sends off" a ten- 
don ; all the tendons pass under the annu- 
lar ligament. Insertions; each tendon is 
attached to the second phalanx of a finger ; 
being first perforated, by the tendon of the 
nexor profundus. Action, to bend the finger 
at the second phalanx, and the hand on 
the forearm. 

Outer Later of Muscles on the Front of the Forearm.— 1. Biceps 
flexor cubiti. 2. Brachialis interims. 3. Triceps. 4. Pronator radii teres. 5. 
Flexor carpi radialis. G. Palmaris longus. 7. Flexor sublimis digitorum 8. 
Flexor carpi ulnaris. 9. Palmar fascia. 10. Palmaris brevis muscle. 11. Ab- 
ductor pollicis manus. 12. Flexor brevis pollieis manus. 1.3. Supinator longus. 
14. Extensor ossis metacarpi pollicis. 
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Deep-Seated Anterior Layer. 

Flexor digitorum profundus.— Origin, upper and outer part of 
ulna, coronoid process, interosseous 'ligament, and halt way down 
the ulna. Course, beneath the Bublimis, downwards ; also, divid- 
ing ahove the wrist and giving off tour tendons. Insertions, into 
the third phalanges of the lingers, perforating first the tendons of 
the sublimis. 

Flexor hngus poUicis. — Origin, front of radius below its tubercle, 
middle two-thirds of the same bone, and also the inner condyle 
of the humerus. Course, downwards. Insertion, base of second 
phalanx of the thumb. Action, to bend the last joint of the thumb, 
and aid in bending the hand. 

Pronator guadratus. — Origin, from a ridge on the inner and 
under part of the ulna. Course, in quadrangular form, two inches 
wide, across the forearm. Insertion, into the front of the radius. 
Action, to pronate the forearm and hand. 

Posterior Superficial Layer. 

Extensor digitorum communis. — Origin, outer condyle of humerus, 
and contiguous fascia. Course, downwards, upon the back of the 
forearm, dividing above the wrist into four tendons, which pass 
under the annular ligament in a groove of the radius. Insertions, 
into the whole length of the posterior faces of the fingers. Action, 
to extend the fingers. 

Extensor carpi ulnaris. — Origin, external condyle of humerus, 
middle of ulna, and fascia. Course, downwards, ending in a round 
tendon which passes through a groove on the back of the ulna. 
Insertion, into the base of the metacarpal of the little finger. 
Action, to extend the hand at the wrist. 

Extensor minimi digiti. — Origin, in common with the extensor 
communis digitorum. Course, downwards, its tendon going through 
a separate ring of the annular ligament. Insertion, with thai of 
the tendon of the extensor communis, into the back of the little 
finger. Action, to extend the little finger. 

Anconeus. — Origin, back of the outer condyle of the humerus. 
Course, upper fibres, horizontally, lower ones obliquely, across the 
hack of the forearm near the elbow. Insertion, into the olecranon 
and adjacent part of the ulna. Action, to aid in extending the 
forearm or to rotate it inwards. 

Extensor carpi radlalis longior. — Origin, humerus, just ahove the 
outer condyle. Crmrse, downwards, along the back of the radius, 
and, by a long fiat tendon, under the annular ligament. Insertion. 
metacarpal of the forefinger. Action, to extend or draw backward 
the wrist and hand. 

Supinator radii longus. — Origin, the ridge of the humerus, above 
the outer condyle almost to the middle of the bone. Course, 
downwards, upon the outside of the radius. Insertion, into the 
radius, above its styloid process. Action, to place the hand in a 
vertical position, with the thumb upwards, between pronation and 
supination ; also, to flex the forearm when in that position. 

Extensor carpi radialis brevior. — Origin , outer condyle of humerus. 



MUSCLES OP THE HAND. 



153 



Course, downwards along the back of the radius. Insertion, meta- 
carpal of the middle or second ringer. Action, to extend the hand 
and wrist. 

Posterior Deep-Seated Layer. 

Supinator radii hrevis. — Origin, external condyle of humerus 
upper and outer part of ulnar and interosseous ligament. Course 
obliquely downwards, over the outer edge of the radius. Insertion, 
upper and outer part of radius, and its tubercle. Action, to 
supinate the forearm and hand. 

Extensor major pollicis.—- Origin, back of ulna, above its middle, 
interosseous ligament, and adjacent part 
of radius. Course, downwards on the 
back of the radius. Insertion, second pha- 
lanx of the thumb. Action, to extend the 
last bone of the thumb. 

Extensor minor pollicis. — Origin, back 
of ulna below its middle, and interosseous 
ligament. Course, downwards on the back 
of the radius. Insertion, first phalanx of 
the thumb. Action, to extend the first 
bone of the thumb. 

Extensor ossis metacarpi pollicis. — Origin , 
posterior surface of the middle of the 
ulna, interosseous ligament and radius. 
Course, downwards, its tendon passing 
through a groove of the radius. Insertion, 
into the trapezium, and the metacarpal 
bone of the thumb. Action, to extend the 
metacarpal, and with it the whole thumb. 

Indicator. — Origin, back of ulna near its 
middle, and interosseous ligament. Course, 
downwards. Insertion, with tendon of ex- 
tensor communis, into the whole back of 
the forefinger. Action, to extend the fore- 
finger, as in pointing. 

MUSCLES OF THE HAND. 

j 1 bductor pollicis. — Origin , trapezium, 
trapezoid, and annular ligament. Inser- 
tion, base of first phalanx of thumb. Ac- 
tion, toward the thumb away from the fore- 
finger. 

Outer Layer op Muscles on the Back of the Forearm. — 1. Biceps Flexor. 
2. Brachialis interims. 3. Triceps extensor. 4. Supinator radii longus. 5. 
Extensor carpi radialis longior. 6. Extensor carpi radialis brevior. 7. Ten- 
dinous insertions of these muscles. 8. Extensor communis digitorum. 9. 
Extensor communis digitorum. 10. Extensor carpi ulnaris. 11. Anconeus. 12. 
Flexor carpi ulnaris. 13. Extensor minor pollicis. 14. Extensor major pollicis. 
15. Posterior annular ligament. 
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Opponma pollids.— Origin, point of the trapezium, and the 
annular ligament. Insertion, radial side of metacarpal of the 
thumb. Action, to draw the metacarpal and thumb towards the 
palm of the hand. 

Flexor brevis pollicis. — Origin, by two heads ; one, from the 
trapezium and trapezoid ; the other, from the magnum, unciform, 
and metacarpal of the middle finger. Between the two, passes the 
tendon of the flexor longus pollicis. Zns< rtions, into the two sesa- 
moid bones of the first joint of the thumb. Action, to flex the 
first phalanx of the thumb. 

Adductor pollicis. — Origin, ulnar side of second metacarpal bone; 
its fibres converging thence towards the insertion. Insertion, base 
of first phalanx of thumb. Action, to draw the thumb towards 
the forefinger. 

Palmaris brevis. — Origin, annular ligament of w rist in front, 
and palmar aponeurosis. Insertion, into the tegument on the 
inner side of the hand. Action, to draw up the skin on the palm. 

Lumbricales. — Origin (four in number), each from the outside 
of a tendon of the flexor profundus digitorum. Insertion, with 
the tendons of the extensor communis, into the middle of the backs 
of the first phalanges of the fingers. Action, to hold in place the 
flexor and extensor tendons, and to flex the fingers. 

Abductor minimi digiti. — Origin, pisiform bone and annular 
ligament. Insertion, inner side of first phalanx of little finger. 
Action, to remove the little finger from the next. 

Adductor metacarpi minimi digiti.— Origin, hook of the unci- 
form bone. Insertion, metacarpal of little finger. Action, to flex 
the little finger, and approximate it to the rest. 

Flexor parvus minimi digiti.— Origin, hook of the unciform, 
Insertion, first phalanx of little finger. Action, to bend that 
finger. 

Interossei. — These are seven in number; three palmar and/ww 
dorsal. They arise from the sides of the metacarpal bones, and 
are inserted, with the lumbricales, into the sides of the first pha- 
langes. They all act either as adductors or abductors of the 
fingers, according to their position ; sometimes assisting the extensor 
communis digitorum. 

MUSCLES OP THE PELVIS AND THIGH. 

Gluteus maximus. — Origin, from the posterior part of the crest 
of the ilium, and the dorsum near it ; the side of the sacrum and 
coccyx ; and the posterior sacro-sciatic ligament. Course, forwards 
and somewhat downwards, going over the great trochanter of the 
femur. Insertion, into the upper third of the linea aspera of the 
femur. Action, to draw the thigh backwards ; or to maintain the 
balance of the body upon the lower extremity. 

Gluteus medius. — Origin, anterior two-thirds of crest of ilium, 
and dorsum ilii between the crest and the semi-circular ridge. 
Course, under the gluteus maximus, converging to a broad strong 
tendon. Insertion, into the great trochanter and adjacent part of 
the shaft of the femur. Action, to draw the thigh backwards aud 
outwards. 
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Gluteus minim/us. — Origin, dorsum ilii between the semi-cireular 
r\CL< r o and the hip-joint. Course, downwards, converging under 
the gluteus medius. Insertion, into the great trochanter. Action, 
to draw the thigh outwards and rotate it. 



Fig. 88. 




Deep-Seated Muscles on the Postekiok Part of the Hip-Joint.— 1. Fifth 
lumbar vertebra. 2. Iliolumbar ligament. 3. Crest of the ilium. 4. Anterior 
superior spinous process. 5. Origin of the fascia femoris. 6. Gluteus medius. 
T. Its lower and anterior portion. 8. Pyriformis. 9. Gemini. 10. Trochanter 
major. 11. Insertion of the gluteus medius. 12. Quadratus femoris. 13. Part 
of the adductor magnus. 14. Insertion of the gluteus magnus. 15. Vastus ex- 
ternus. 1G. Long head of the biceps. 17. Semi-membranosus. 18. Semi-tendi- 
nosus. 19. Tuber ischii. 20. Obturator internus. 21. Point of the coccyx. 22. 
Posterior coccygeal ligament. 23, 24. Greater sacro-sciatic ligament. 25. Pos- 
terior superior spinous process of ilium. 26. Posterior sacro-iliac ligaments. 

P>iriformis.—Ori</in, anterior face of the sacrum. Course, in a 
conical form, leaving the pelvis through the sacro-sciatic foramen. 
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Insertion, into the great trochanter. Action, to rotate the thigh 
outwards. 

Gemelli.— Origin, by two heads ; one from the spine and the 
other from the "tuberosity of the ischium. The tendon of the ob- 
turator goes between the two. Course, forwards and outwards. 
Insertion, into the great trochanter. Action, to rotate the thigh 
outwards. 

Obturator interims. — Origin, from the margin of the thyroid 
foramen, except where the vessels pass through it. Course, con- 
verging to a round tendon which goes over the spine and tuberosity 
of the ischium as a pulley. Insertion, into the great trochanter. 
Action, to rotate the thigh outwards. 

Obturator cxternus. — Origin, outer margin of the thyroid fora- 
men. Course, converging outwards. Insertion, great trochanter. 
Action, to rotate the thigh outwards. 

Quaclratm femoris. — Origin, tuberosity of the ischium. Course, 
transversely outwards. Insertion, the ridge between the two tro- 
chanters. Action, to rotate the thigh outwards. 

Sartorius. — Origin, anterior superior spinous process of the ilium. 
Course, downwards and inwards, crossing the length of the thigh ; 
it being the longest muscle in the body. Insertion, inner side of 
the tubercle at the head of the tibia. Action, to bend the leg ami 
draw it across the other. 

Tensor Vagince femoris. — Origin, anterior superior spinous pro- 
cess of the ilium. Course, downwards and a little backwards. 
Insertion, into the fascia femoris on the outside of the thigh. Ac- 
tion, to make the fascia tense, and rotate the thigh inwards. 

Rectus femoris. — Origin, anterior inferior spine of ilium, and from 
the same bone above the acetabulum. Course, downwards over 
the front of the thigh. Insertion, into the upper edge of the patella. 
Action, by the ligamentum patella;, to straighten or extend the leg. 

Crurceus. — Origin, front of femur and its sides to the linea aspera. 
Course, dow r nwards upon the femur. Insertion, into the patella, 
Action, to extend the leg. 

Vastus cxternus. — Origin, outer part of femur below the tro- 
chanter major, and the whole length of the linea aspera. Course, 
downwards on the outside of the thigh. Insertion, the patella. 
Action, to extend the leg. 

Vastus intemus. — Origin, front of femur and whole length of 
linea aspera. Course, downwards, on the inside of the thigh. In- 
sertion, the patella. Action, to extend the leg. 

The last four muscles are sometimes called, together, the quad- 
riceps femoris. 

Pectineus. — Origin, the upper part of the pubes, between the 
linea ilio-pectinea and the ridge above the thyroid foramen. ( 'owse, 
obliquely, in flattened form, downwards and outwards. Insertion, 
into the linea aspera, below the lesser trochanter. Action, to draw 
the thigh inwards and upwards, and to rotate it outwards. 

Adductor longus. Origin, pubes near the symphysis. CoUTS^ 
downwards and outwards. Insertion, middle third of 1 linea aspera. 
Action,to draw the thigh inwards and upwards. 

Adductor brevis. — Origin, pubes, below the last named. Course, 
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downwards and outwards. Insertion, upper third of linea aspera. 
Action, as the adductor longus. 

Adductor magnus. — Origin, body and ramus of pubes, and ramus 
of ischium. Course, downwards and outwards. Insertion -whole 
length of linea aspera, and internal condyle. Action, the same as 
the last two muscles. 

( ? racilis. — Origin, pubes near the symphysis. Course, downwards 
and outwards. Insertion, the tubercle of the tibia. Action to flex 
the leg, and adduct the thigh. 

Semi-tendinosus. — Origin, tuberosity of ischium. Course, down- 
wards; becoming tendinous about four inches above the knee. 
Insertion, by a round tendon, into the inner side of the tibia, below 
its tubercle. Action, to bend the leg on the thigh. 

Scmi-mcmbranosus. — Origin, tuberosity of the'ischium. Course 
downwards. Insertion, the inner and back 
part of the head of the tibia. Action, to bend Fig. 80. 

the leg. 

The three last-named muscles constitute the \ 
inner ham-string. liA\illlilll'ijJ 

Biceps flexor cruris. — Origin, by two heads ; 
one, from the tuberosity of the ischium ; the 
other, from the linea aspera, high up. Course, 
downwards. Insertion, into the head of the 
fibula. Action, to bend the leg. 

This muscle forms the outer hamstring. 

MUSCLES OF THE LEG. 

Tibialis anticus. — Origin, head of the tibia, 
and upper half of the inter-osseous ligament. 
Course, downwards upon the outer face of 
the tibia, sending its tendon over the astra- 
galus in front of the internal malleolus. In- 
sertion, the front of the internal cuneiform 
bone on the sole of the foot. Action, to raise 
the foot towards the leg, and turn the sole 
inwards. 

Extensor longus digitoruni. — Origin, head 
of the tibia, interosseous ligament, and head, 
and nearly the whole length of the fibula. 
Course, downwards, giving off four tendons 
which pass under the annular ligament. In- 
sertion, each tendon into nearly the whole 
length of one of the toes, leaving out the 
great toe. Action, to extend the toes. 

Extensor proprius pollicis pedis. — Origin, 
from the fibula, beginning three or four inches 

Muscles of the Back of the Thigh.— 1. Gluteus medius. 2. Gluteus magnus. 
3. Fascia lata. 4. Long head of biceps. 5. Short head of biceps. 6. Semi-ten- 
dinosus. 7, 7. Semi-membranosus. 8. Gracilis. 9. Adductor magnus. 10. 
Sartorius. 11. Popliteal spaee. 12. Gastrocnemius. 
14 
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below its head. Course, downwards, its tendon going under the 
annular ligament. Insertion, into the whole length ol the great 
toe. Action, to extend the great toe. 

The last two niuseles will also aid in raising the loot towards the 
front of the leg. 

Peroneus low/us. — Origin, head and shaft of the fibula to within 
three or four inches of the ankle. Cowse, downwards, its tendon 
passing through a groove in the external malleolus, the sinuosity 
of the°os calcis, and a groove of the cuboid bone, to the middle of 
the sole. Insertion, outside of the base of the first metatarsal, and 
internal cuneiform bone Action, to depress the foot and incline 
the sole outwards. 

Peroneus brevis. — Origin, outside of fibula from just above its 
middle to the external malleolus. Course, downwards, through 
the same groove of the malleolus with the peroneus Longus, and 
through a fossa on the outer surface of 
the os calcis. Insertion, base of meta- 
tarsal of the little -toe. Action, sam< M 
peroneus longus. 

Peroneus tertius. — Origin, middle of 
the fibula. Course, downwards to the 
outer malleolus, sending a tendon under 
the annular ligament. Inst rtion, base of 
metatarsal of the little toe. Action, to 
raise the foot towards the front of the 
leg. 

Gastrocnemius.— Origin, by two heads ; 
one from the inner condyle of the femur 
and ridge leading to the linca aspera; 
the other from the outer condyle and 
adjacent ridge. Course, as a double- 
bellied muscle, downwards, forming the 
outer part of the calf of the leg. Inser- 
tion, with the next muscle, by the tendo 
Aehillis, into the os calcis, behind and 
below. Action, to raise the heel, and 
thus depress the foot ; this action is 
called, in anatomy, the extension of the 
foot. 

Soleus. — Origin, beneath the last 
named, by two heads ; one from the 
head and upper part of the fibula, the 
other from the back of the tibia, for 
some inches, below the poplitcus muscle. 
Course, downwards to the Achilles ten- 
don. Insertion, with the gastrocnemius, 
into the os calcis. 
Plantaris. — Origin, external condyle 

Muscles of the Front ok the Lko. — 1. Tendon of quadriceps. 2. Spine of 
tibia. 3. Tibialis anticus. 4. Extensor communis digitorum. ft. Extensor pro- 
prius pollicis. 0. Peroneus tertius. 7. Peroneus lon-rus. 8. Peroneus brevis. 
9, 9. Soleus. 10. Gastrocnemius. 11. Extensor brevis digitorum. 




MUSCLES OF THE LEG. 



159 



of femur, and capsular ligament of the knee. Course, soon becom- 
ing tendinous and slender, downwards. I nsertion, os calcis, below 
the tendo Achillis. Action, to depress or extend the foot. It is a 
feeble muscle, and sometimes absent. 

Popliteus. — Origin, external condyle of femur, and capsular 
ligament of the knee. Course, inwards and downwards behind the 
knee. Insertion, a ridge at the inner and upper part of the tibia 
just below its head. Action, to bend the leg slightly, and rotate it 
inwards, and to draw tense the capsular ligament. 
, Flexor longus pollicis pedis. — Origin, back of the tibia, from 
about three inc hes below the head, almost to the ankle. Course, 
downwards, through a groove in the back of the tibia and of the 
astragalus. Insertion, into the last phalanx of the great toe. Ac- 
tion, to flex the great toe. 

Flexor longus digitorum pedis. — Origin, back and inside of tibia 
from below the popliteus almost to the ankle ; also from the outer 
edge of the tibia above the ankle. Course, downwards, in contact 
with the tibialis posticus ; its tendon passing behind the inner 
malleolus, and through the sinuosity of the os calcis to the middle 
of the sole of the foot. There it receives a slip from the flexor 
longus pollicis, and divides into four tendons, which perforate those 
of the flexor brevis digitorum. Insertion, each tendon into the last 
phalanx of one of the four lesser toes. Acticm, to flex the toes and 
depress or extend the foot. 

Tibialis posticus. — Origin, upper front of tibia, and, going through 
the interosseous ligament, also from the back of the tibia and 
fibula most of their length. Course, downwards, the tendon going 
through a groove of the inner malleolus. Insertion, inner face of 
os naviculare, and under surface of the tarsus, one slip reaching 
to the middle metatarsal bone. Action, to extend or depress the 
foot and turn the toes inwards. 

Extensor brevis digitorum pedis. — Origin, front and outer part of 
the os calcis. Insertion, by four tendons, into all the toes but the 
last, under the insertions of the extensor longus digitorum. 
Action, to extend the toes. 

Flexor brevis digitorum pedis. — Origin, great tuberosity of os 
calcis, and plantar aponeurosis. Insertion, by four tendons, per- 
forated by those of the flexor longus, into the second phalanges of 
the four lesser toes. Action, to flex the toes. 

The remaining muscles of the foot are small, and similar to the 
corresponding ones in the hand ; so that their description may be 
here omitted. Their names are as follows : four dorsal and three 
plantar interossei, abductors and adductors of the toes ; abductor 
pollicis pedis, abductor minimi digiti, flexor accessorius, four lumbri- 
cales pedis, flexor brevis pollicis, addiictor pollicis pedis, flexor brevis 
minimi digiti, transversalis pedis. 
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CHAPTER IX. 

NERVOUS SYSTEM. 

Portions. — Cerebrospinal axis, ganglia, 
and nerves. 

Minute Structure. — Two sorts of nervous 
tissue exist ; the white (fibrous or) tubular, 
and the (cineritious or) gray, vesicular. The 
6 former is seen in the proper tubular fibres. 
SB, 6 prevailing in the cerebro-spinal system, and 
the gelatinous fibres, most common in the 
ganglionic system. In the tubular, under 
the microscope, the nerve is seen to consist 
of the central transparent axis cylvndt r, and 
the peripheral white substance of Schwann. 
In the gelatinous fibres, the white sub- 
stance is almost absent. The diameter of 
the tubular fibres is about zshv of an 
inch. The gelatinous are less than half as 
large. 

Vesicular neurin or nerve-substance is 
found in the brain and ganglia. It is 
formed of cells, each with a nucleus or cen- 
tral vesicle, and within that a clear nucleo- 
lus. Some are small and round or oval j 
others larger, and caudated or stellated, the 
processes sometimes dividing into minute 
branches. 

Chemical Composition. — Nervous tissue 
contains albumen, or an albuminoid mate- 
rial, with fatty matter (cerebric and oleo- 
phosphoric acids, cholesterin, olein, and 
palmitin) and salts (phosphates and lac- 
tates). 

Connections and Terminations. — Doubt 
yet exists as to these. Sometimes, at the 
centres or ganglia, a nerve-tube seems to di- 

Anterior View op the Brajx and Spinal Mar- 
row.— 1, l. Hemispheres of the cerebrum. 2. Great 
middle fissure. 3. Cerebellum. 4. Olfactory nerves. 
5. Optic nerves. 6. Corpora albicantia. 7. Motor 
oculi nerves. 8. Pons Varolii 9. Fourth pair of 
nerves. 10. Lower portion of the medulla oblongata. 
11,11. Medulla spinalis in its whole length. 12,11 
Spinal nerves. 13. Cauda equina. 
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late and receive a nerve-cell or corpuscle within it. The processes 
of caudate vesicles are described as extending into nerves. Whether 
nerves ever terminate, peripherally, by free ends, or always by 
loops or meshes, is undecided. Beale insists that every nerve fila- 
ment makes part of a completed circuit. 

Nt rve$ are round or flattened cords, each containing a number 
of filaments or tubules inclosed in a sheath (neurilemma), and con- 
necting a nerve-centre with some other part. In their course, they 
branch frequently, and sometimes form plexuses ; but no two fila- 
ments ever truly unite or inosculate. 

THE BRAIN. 

Membranes. 

These are, the dura mater, arachnoid, and pia mater. 

The dura mater is a thick fibrous membrane, with a smooth 
epithelial lining. It adheres to the skull, especially at its base 
and along the sutures ; and is continuous with the dura mater of 
the spinal cord, and with the sheath of the optic and other 
cephalic nerves. Three processes pass inwards from it ; the falx 
cerebri, falx cerebelli, and the tentorium. The falx cerebri descends 
vertically between the hemispheres of the brain. In front, it 
connects with the crista galli of the ethmoid bone ; behind, it 
widens, and joins the tentorium. Above, it is broad, containing 
the longitudinal sinus. In its lower curved edge is the inferior 
longitudinal sinus. 

The falx cerebelli is a smaller triangular process, between the 
two lobes of the cerebellum. It passes from the under and pos- 
terior part of the tentorium to the occiput. 

The tentorium is an arched layer of dura mater covering the 
cerebellum, beneath the posterior lobes of the cerebrum. It is 
connected behind with the occiput, at the sides with the temporal 
bones, and on its middle line above, with the edge of the falx 
cerebri. The anterior border is free and concave, with a large 
oval passage for the crura cerebri. 

The arteries of the dura mater are, principally, the anterior 
meningeal arteries, from the ethmoidal and internal carotid ; middle 
and small meningeal, from the internal maxillary ; the posterior 
meningeal branch of the occipital, and the posterior meningeal from 
the vertebral. 

Its veins, which, like its arteries, are also those of the contiguous 
bones, anastomose with the diploic veins, terminating in the 
sinuses, with two minor exceptions, which attend the middle 
meningeal artery. 

The nerves of the dura mater are the recurrent of the fourth, 
and filaments from the ophthalmic, ganglion of Casser, and 
sympathetic. 

GlandulcB Pacchioni are small whitish granulations found on 
both the outer and inner surfaces of the dura mater, near the 
superior longitudinal sinus, and on the pia mater of the same 
region. They are fibro-cellular in structure ; absent in infancy, 

14* 
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they increase gradually in number after the seventh year ; but are 
sometimes wanting. 

Arachnoid Membrane. 

This is the middle serous membrane of the brain, described by 
most anatomists as double, one layer lining the dura mater, and 
the other investing the brain. It is very thin ; thickest ai the 
base of the hemispheres. It does not descend between the con- 
volutions, but passes over them. The sub-arachnoid spaa \i 
between the arachnoid and the pia mater. It contains the Beroufl 
cerebrospinal fluid. 

Fia Mater. 

A fine but extended plexus of bloodvessels, held together by 
delicate connective tissue, investing the whole brain, and dipping 



Fig. 92. 




Arteries op the Brain and Circle op Willis. — 1. Vertebral arteries. 2. 
Anterior spinal branches uniting to form a single vessel. 3. Posterior spinal 
artery. 4. Posterior meningeal artery. 5. Inferior cerebellar artery. 0. Basilar 
artery giving off transverse branches. 7. Superior cerebellar artery. 8. Posterior 
cerebral artery. 9. Posterior communicating branch of the internal carotid. 10. 
Internal carotid artery, showing its curves within the skull. 11. Ophthalmic 
artery divided. 12. Middle cerebral artery. 13. Anterior cerebral arteries con- 
nected by — 14. Anterior communicating artery. 



CEREBRUM. 



163 



between the convolutions, receives this name. The pia mater is 
extended into the interior of the cerebrum, making the velum 
interpositum and the choi-oid plexuses of the fourth ventricle. 
.Some long straight vessels pass from it through the white substance.' 

Brain or Encephalon. 

We divide this into the cerebrum, cerebellum, medulla oblongata, 
and pons Varolii. The average weight of the whole mass in the 
adult male is nearly fifty ounces ; in the female, less than forty-five 
ounces. The maximum is about sixty-five ounces. Up to nearly 
forty years of age, in both sexes, it increases ; after that, it loses 
about an ounce of weight with each ten years of age. 

Cerebrum. 

As no description can enable the student to understand the 
anatomy of the brain without repeated dissections, we shall attempt 
but a very brief statement — especially of the terms applied to itt 
parts. 

The cerebrum is an ovoidal mass, divided into the right and 
left hemispheres ; which are partly separated by the great longitudinal 
fissure. The surface of each hemisphere, under the pia mater, is 
marked by convolutions; these being different indifferent brains, and 
even upon the two hemispheres in the same subject. Gray vesi- 
cular nerve-substance predominates in the convolutions, although 
alternating thin layers of white substance exist. 

The base of each hemisphere presents a division into the ante- 
rior, middle, and posterior lobes. The fissure of Sylvius, on each 
side, separates the middle from the anterior lobe. The posterior 
lobe rests upon the tentorium. 

The fissure of Sylvius lodges the middle cerebral artery. The 
island of Beil is the name given to some convolutions inclosed within 
the sides of the fissure. Another mode of description, now pre- 
ferred by many anatomists, divides each cerebral hemisphere into 
five lobes : 1, anterior or frontal ; 2, parietal ; 3, temporal ; 4, occi- 
pital ; 5, central lobe, or island of Eeil. The anterior or frontal 
lobe is separated from the parietal, by the fissure of Bolando, run- 
ning obliquely outwards and forwards from near the middle line. 
The internal perpendicular fissure separates the parietal from the 
occipital lobe ; and the latter is marked off" below from the tem- 
poral lobe, by the fissure of the hippocampus. The central lobe, or 
island of Eeil, is displayed (as above said) by opening out the fis- 
sure of Sylvius. 

Laying the brain over to examine its basal surface, the order of 
location of parts is as follows : from before backwards, longitu- 
dinal fissure ; on each side of this, bulb and trunk of olfactory 
w ere; pituitary body, resting upon the sella Turcica of the sphenoid 
bone ; attached to' the body, the infundihvlwn ; connected with 
this, also, back of the chiasm or union of the optic nerves, the tuber 
cinereum; corpora albicantia, or eminentia mamillares ; crura cere- 
bri ; pons Varolii; medulla oblongata; with the lobes of the cere- 
bellum at its sides. 

The anterior perforated space, or locus quadratus, is at the inner 
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Base of the Cerebrum and Cerebellum. — 1. Fissure of the hemispheres. 
2. Posterior extremity of the same fissure. 3. Anterior lobes of the cerebrum. 
4 Its middle lobe. 5. Fissure of Sylvius. 6. Posterior lobe of the cerebrum. 
7. Infundibulum. 8. Its body. 9. Corpora albicantia. 10. Cincritious matter. 
11. Crura cerebri. 12. Pons Varolii. 13. Medulla oblongata. 14. Posterior 
prolongation of the pons Varolii. 15. Middle of the cerebellum. 10. Anterior 
part of the cerebellum. 17. Its posterior part and fissure. 18. Medulla spina- 
lis. 19. Middle fissure of the medulla oblongata. 20. Corpus pyramidale. 21. 
Corpus restiforme. 22. Corpus olivare. 23. Olfactory nerve. 24. Its bulb. 25. 
Its external root. 20. Its middle root. 27. Its internal root. 28. Optic nerve 
beyond the chiasm. 29. Optic nerve before the chiasm. 30. Third pair of nerves. 
31. Fourth pair. 32. Fifth pair. 33. Sixth pair. 34. Facial nerve. 35. Audi- 
tory. 30, 37, 38. Eighth pair of nerves. 

end of the fissure of Sylvius, at the entrance of the branches of the 
olfactoty nerve. 

The taber cincreum is a small prominence of gray nerve substance, 
between the optic commissure and the corpora albicantia ; it forms 
part of the floor of the third ventricle. 

The pituitary body is a small reddish, vascular, oval mass ; hav- 
ing two lobes ; it is proportionally larger in the foetus than in the 
adult. It has a cavitv, leading through the infundibulum to the 
third ventricle. Its structure resembles that of the ductless glauds. 
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The corpora albicantia are two small round bodies, of the size 
of peas, just back of the tuber cinereum. 

The pons Tarini or posterior perforated space lies back of the 
corpora albicautia. Minute bloodvessels pass through it. 

The crura cerebri are bundles of white nerve-substance diverg- 
ing from the pons Varolii into the hemispheres, and widening as 
they pass forwards. In the interior of each cms is the dark gray 
locus nicjer. The third nerve (motor oculi) comes out from the crus ; 
the fourth winds around it. 



Fig. 94. 




The Inner and Under Surfaces of the Brain, to show the Convolu- 
tions.— F. Frontal lobe. P. Parietal lobe. Q,. Quadrate lobe. O. Occipital lobe. 
T, T. Temporal lobe. C, M. Calloso-marginal Assure. P, O. Parietooccipital. 
C, O. Calcarine fissure. Co. Collateral Assure. 1, 1. Marginal convolution. 2, 
2. Gyrus fornicatus. 3,3. Uncinate gyrus. 4. Dentate convolution. 5. United 
corpus callosum and fornix. 6. G-enu of corpus callosum. 7. Cavity of lateral 
ventricle. 8. Fornix. 9. Thalamus with corpora geniculata. 10. Fascia den- 
tate in dentate Assure. 

To examine the interior of the brain, it may be placed upon its 
base, and sliced away above the level of the corpus callosum or 
great transverse commissure joining the hemispheres. The mass 
of white substance, centrum ovale, is thus displayed. The corpus 
callosum is continuous behind the fornix. Removing or cutting 
through the corpus callosum, the lateral ventricles are exposed ; 
with tlic septum lucidum for their thin dividing partition. The 
floor of each lateral ventricle is formed of the corpus striatum, tcenia 
semi-circidaris, thalamus opticus, choroid plexus, corpus fimbriatum, 
and fornix. Their roof is the corpus callosum. 

The fornix is a triangular plane of white nerve substance, of 
which the point is forwards. It is about the twelfth of an inch in 
thickness. It is supported by its anterior and posterior crura or 
curved pillars, which pass into the other parts of the brain. Its 
base, between the posterior crura, is continuous with the corpus 
callosum. 

The foramen of Monro is a bifurcating opening or passage, from 
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the third ventricle below, upwards into the two lateral ventricles; 
just behind the anterior pillars of the fornix, lhe choroid plexus 
is prolonged through it. . . 

The septum lucidum, between the two lateral ventricles, is formed 
of two lamina or layers, between which is the cavity called the 
fifth ventricle. 



Lateral Ventricles op the Cerebrum.— 1, 1. The two hemispheres cut 
down. 2. A small portion of the corpus callosum. 3. Its posterior boundary. 
4. Septum lucidum. 5. Anterior cornu. 6. Middle cornu. 7. Posterior cornu. 
8. Corpus striatum. 9. Toenia striata. 10. Thalamus opticus. 11. Plexus cho- 
roides. 12. Fornix. 13. Hippocampus major. 

The cornu a of the lateral ventricles are the anterior, middle, and 
posterior. The anterior cornu is a curved triangular cavity passing 
outwards and forwards in the substance of the anterior lobe, in 
front of the corpus striatum. 

The middle cornu desends tortuously to terminate in the middle 
lobe. It contains within it the hippocampus major, pea hippo- 
campi, pes accessories, corpus fimbriatum, choroid plexus, fascia 
dentata, and transverse fissure. 

The hippocampus major, or cornu ammonis, is a true convolution 
of the lateral edge of the hemisphere. The corpus fimbriatum, or 
taenia hippocampi, is a tape-like band of white nerve-substance 
attached to the inner border of the hippocampus. The pes ftfepo- 
campi is a series of knotted elevations at the termination of the 
hippocampus major in front. Pes accessorius is behind the hippo- 
campus major, between it and hippocampus minor. 

The fascia dentata, or corpus denticulatum, is a narrow serrated 
layer of gray nerve-substance, displayed by raising the edge of the 
corpus fimbriatum. The posterior cornu curves into the posterior 
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lobe of the hemisphere. Its floor has a prominent cord-like eleva- 
tion, the hippocampus minor. 

Fig. 96. 




View op the Corpus Callosum prom above, y 2 .— The upper surface of the 
corpus callosum has been fully exposed by separating the cerebral hemispheres 
and throwing them to the side ; the gyrus fornicatus has been detached, and the 
transverse fibres of the corpus callosum traced for some distance into the 
cerebral medullary substance. 1. The upper surface of the corpus callosum. 
2. Median furrow or raphe. 3. Longitudinal strise bounding the furrow. 4. 
Swelling formed by the transverse bands as they pass into the cerebrum. 5. 
Anterior extremity or knee of the corpus callosum. 6. Posterior extremity. 
7. Anterior, and, 8 Posterior part of the mass of fibres proceeding from the 
corpus callosum. 9. Margin of the swelling. 10. Anterior part of the convolu- 
tion of the corpus callosum. 11. Hem or band of union of this convolution. 
12. Internal convolutions of the parietal lobe. 13. Upper surface of the cere- 
helium. 

The corpora striata are two elongated pear-shaped masses, 
making parts of the floor of the lateral ventricles. Externally, 
they are of gray vesicular nerve-snbstance ; within, they contain 
also a number of white medullary or tubular filaments. These are 
connected with the anterior or motor columns of the crura cerebri ; 
and, through them, with the corpora pyramidalia of the medulla 
oblongata. 
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The thalami (optid) are rounded masses lying posterior to the 
corpora striata, and partly inclosed between them. Ihey are 
composed externally of white nerve-substance, which, within, is 
blended and laminated with gray vesicular neunn. All the 
nerves of sensation are more or less directly connected with the 
thalami, or with the corpora olivaria of the medulla oblongata 
which are continuous with them. 

The tcenia semicircularis is a narrow cord of white nerve-suh- 
Btance, between the thalamus and the corpus striatum. Beneath 
it is a vein, the vena Galeni, which ends in the choroid plexus. 

When the anterior crura of the fornix are divided and it is 
thrown backwards, a delicate membranous network is seen, which 
is the velum interpositum. Removing this, we expose under it the 
third ventricle. The velum interpositum is a continuation of I lie 
pia mater. 

The choroid plexus, on each side, is the lateral margin of the 
velum interpositum ; it consists of a red fringe of tortuous arteries 
and veins. The two choroid plexuses meet at the foramen of 
Monro. 

The third ventricle is a narrow, oblong fissure, roofed by the 
fornix, floored by the posterior perforated space, corpora albican- 
tia, tuber cinereum, and crura cerebri. It contains three transverse 
commissures, anterior, middle, and posterior. The middle is also 
called the soft commissure. 

The iter ad quartum ventriculum, or aqueduct of Sylvius, is a 
canal from the posterior part of the third ventricle under the 
tubercula quadrigemina into the fourth ventricle. 

The iter ad infundibulum is a canal from the anterior part of 
the third ventricle downwards into the infundibulum. 

Behind the posterior commissure, are the small rounded bodies 
called tubercula quadrigemina, or nates and testes. The former are 
larger and anterior. They are connected with the optic thalamus 
by a bundle of white nerve-filaments also communication w ith the 
cerebellum, called the processus e cerebello ad testes. The tubercula 
are thus between the cerebrum and cerebellum, and almost equally 
connected with both. 

The valve of Vicussens, or valve of the brain, is a thin plane of 
white nerve-substance continuous with the lower margin of the 
testes, whence it extends as the roof of the fourth ventricle. 

The pinea l gland is a conical mass of gray nerve-substance, lying 
beneath the base of the fornix upon the nates of the tubercula 
quadrigemina. It is joined to the velum interpositum ; and, by 
two peduncles, to the thalami and crura of the fornix. Without 
any reason, it has been imagined to be the special seat of the soul. 

The commissures or connecting portions of the brain, composed 
of bands or bundles of white tubular nerve-filaments, are the suj>e- 
rior longitudinal, above the corpus callosum within each hemi- 
sphere of the cerebrum, the fornix or inferior longitudinal commis- 
sure, the corpus callosum, and the three transverse commissures of 
the third ventricle. 

The pons Varolii is the transverse commissure of the cerebellum. 
The valve of Vieussens and processus e cerebello ad testes make 
a cerebro-cerebellar connection or commissure. 
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Cerebellum. 

The cerebellum is much smaller than the cerebrum avera<nno- 
in weight a little over five ounces in the adult. It is behind and 
below the cerebral hemispheres. It consists of a rio-ht and a 'left 
Literal hemisphere, divided from each other by a fissure ; this bein<* 
interrupted above by a ridge-like connection called the median 
loh or superior vermiform process; and below, by the inferim 
n mi if arm process. A horizontal fissure also divides each hemi- 
sphere into an upper and a lower portion ; and out of this fissure 
proceed several lesser ones. 

Fig. 97. 




View of Cerebellum in Section and of_Fourth Ventricle, with the 
Neighboring Parts. — 1. Median groove of fourth ventricle, ending below in the 
calamus scriptorius, with the longitudinal eminences formed by the fasciculi tere- 
tes, oneon each side. 2. The same groove, at the place where the white streaks of 
the auditory nerve emerge from it to cross the floor of the ventricle. 3. Inferior 
crus or peduncle of the cerebellum, formed by the restiform body. 4. Posterior 
pyramid ; above this is the calamus scriptorius. 5. Superior crus of cerebellum, 
or processus a ccrebello ad cerebrum (or ad testes). 6,6. Fillet to the side of 
the crura cerebri. 7,7. Lateral grooves of the crura cerebri. 8. Corpora quad- 
rigemina. 

The outer portion of the cerebellum consists of a large number 
of delicate layers or lamellae, laid one upon another. Making 
a vertical section of it, we see a tree-like arrangement within, 
called the arbor vitce; consisting of white nerve substance inclosed 
in vesicular neurin. In the trunk of the arbor vittc is an irregu- 
lar mass of vesicular nerve-substance, the corpus clentatum. The 
proportion of gray nerve-matter is large in the cerebellum, making 
the whole of its exterior lamellar surface. The pia mater dips in 
between its lavers. 
15 
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The name of peduncles of the cerebellum is sometimes given to- 
1, the processus e cerebello ad testes, previously described ; 2, the 
crura ccrcbelli; 3, the corpora restiformia, extending to the medulla 
oblongata. The crura cerebelli radiate from the pons Varolii 
(great transverse commissure of the cerebellum) into all parts of 
the cerebellum. 

The fourth ventricle is a cavity between the medulla oblongata m 
front and the cerebellum behind. It is somewhat triangular, nar- 
rowest above. Its floor is the medulla oblongata and pone Varolii ; 
its roof, the valve ofVicussens and tubercula quadrigemina. It 
communicates with the third ventricle by the iter c tcrtio ad guar- 
turn ventriculum, or aqueduct of Sylvius. The longitudinal fissure 
in the lloor of the fourth ventricle presents a pen-lake form, called 
tbe calamus scriptorius. 

The pons Varolii, or tuber annulare, already named, is a rounded 
mass of about an inch in diameter, resting by its convex surface 
upon the clivis or junction of the occiput and sphenoid bone, li 
is ( (imposed of white tubular filaments, nearly all transverse, 
blended with gray vesicular nerve-substance. The transverse 
fibres connect the hemispheres of tbe cerebellum. Tbe longitudinal 
filaments are continuous with the corpora pyramidalia of tin 
medulla oblongata behind, and, in front, with the crura cerebri. 

Medulla Oblongata. 

Being the connecting portion between the spinal cord and the 
brain, the lower and posterior boundary of the medulla oblongata 
is tbe foramen magnum occipitis. Its form is pyramidal ; its 
length, to the pons Varolii, about an inch and a quarter. 

Besides an anterior and a posterior longit udinal fissure, continu- 
ous with the fissures of the spinal cord, it is, by other sulci or fur- 
rows, subdivided into four portions ; the corpora pyramidalia, cor- 
pora olivaria, corpora restiformia, and posterior ganglia. 

The corpora pyramidalia are anterior. They consist of bundles 
of white tubular nerve-substance. A decussation or crossing over 
of a fasciculus of each pyramid occurs about three-fourths of an inch 
below the pons. Above, after penetrating the pons, the corpora 
pyramidalia expand, and, passing on through or forming part of 
the crura cerebri, diverge to form a large part of the cerebral 
hemispheres. 

The corpora olivaria are two elliptical bodies, external to the 
pyramidalia. They are composed of a mixture of white and gray 
nerve-substance ; having a covering of the white, then a mass of 
gray vesicular material (corpus dentatum), and within tins a cen- 
tral white portion. They send fibres to the tubercula quadrigemina 
and thalami. 

The corpora restiformia are the posterior and lateral rope-like 
prolongations of the antero-lateral and posterior columns of the 
spinal cord. Above, they pass into the cerebellum, as the crura 
cerebelli. 

The posterior ganglia or posterior pyramids are smaller, and lie 
next to the posterior fissure. They are entirely of white nerve- 
substance, continuous with the posterior tracts of the spinal cord. 
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View of the Anterior Surface op 
the Pon.-s Varolii, and Medulla Ob- 
longata. — a, a. Anterior pyramids, b. 
Their decussation. c,c. Olivary bodies. 
d, d. Restiform bodies, e. Arciform fi- 
bres. /. Fibres described by Solly as 
passing from the anterior column of 
the cord to the cerebellum, g. Anterior 
column of the spinal cord. h. Lateral 
column, p. Pons Varolii, i. Its upper 
fibres. 5, 5. Roots of the fifth pair of 
nerves. 
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View of the Posterior Surface 
of the Pons Varolii, Corpora 
q.uadrigemina, and medulla ob- 
LONGATA. The peduncles of the cere- 
bellum are cut short at the side. — a, 
a. The upper pair of corpora quadri- 
gemina. The lower. /,/. Supe- 

rior peduncles of the cerebellum, c. 
Eminence connected with the nucleus 
of the hypoglossal nerve, e. That of 
the glosso-pharyngeal nerve, i. That 
of the vagus nerve, d, d. Restiform 
bodies, p, p. Posterior pyramids, v, 
v. Groove in the middle of the fourth 
ventricle, ending below in the cala- 
mus scriptorius. 7, 7. Roots of the 
auditory nerves. 



SPINAL CORD. 

The length of the spinal cord from the foramen magnum occipitis 
to the cauda equina in the lumbar region, averages about eighteen 
inches. Its width is greatest in the upper cervical region ; less in 
the middle dorsal ; enlarged again in the lower dorsal ; and thence 
diminishing gradually to a conical point opposite the second lum- 
bar vertebra. 

Spinal Membranes. 

These are continuous with the dura mater, arachnoid, and pia 
mail r of the brain. Adhering to the first cervical vertebra, the 
spinal dura mater is loose in the vertebral canal down to an at- 
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tachment to the os ooccygis. ft invests, by processe s, each of the 
spinal nerves to the intervertebral foramen, and surrounds the 
ganglion on the posterior root of each. ..... 

The spinal arachnoid contains, between it and the pia mater, the 
cerebrospinal fluid ; communicating with the subarachnoid space 
of the brain. 

The spinal pia mater is more dense and fibrous, and less vascu- 
lar, than the pia mater of the brain. Between it and the arach- 
noid, on each side of the cord, is a narrow band called the derdteur 
UiU ligament. Tins, being attached to the dura mater by fifteen 
or twenty processes, de tains the membranes in their position in 
relation to the cord. 

Fissures of the Cord. 

The anterior fissure is the widest, but extends only to one-third 
of the diameter of the spinal marrow. At its bottom is a thin 
layer of white nerve-substance, the anterior commissure. 

The posterior fissure is deeper. At its bottom is a layer of gray 
nerve-substance. Both are lined by the pia mater. 

On each side is a lateral fissure ; somewhat back of the middle 
of the cord. This does not rim the whole length of the cord. An- 
terior to this, and posterior to it, on each side, are lesser fissures, 
the antero-lateral and postero-lateral sulci; corresponding with the 
anterior and posterior roots of the spinal nerves. 

Columns. 

Each half of the cord maybe described as consisting of two 
columns; antero-lateral and posterior or postero-lateral column. 
The antero-lateral is much the larger ; but the difference is greatest 
in the cervical region, and least in the lumbar. 

Structure of the Cord. 

A transverse section shows the gray vesicular nerve-substance 
to be inclosed within the white medullary portion. The gray sub- 
stance presents, in section, the form of two crescents, c icted 

by a commissure. The white columns are also joined by the ante- 
rior commissure. The white substance is composed chiefly of lon- 
gitudinal laminae of tubular filaments, in contact by their inner 
portion with the gray matter of the cord. 

Origin of the Spinal Nerves. 

There are, of these nerves, thirty-one pairs ; eight cervical, twelve 
dorsal, five lumbar, and six sacral nerves, for each side. Each 
nerve has its anterior and posterior roots. The anterior roots arise 
from the antero-lateral column, and emerge through the anterior 
lateral sulcus. The posterior roots enter the posterolateral sulcus, 
to connect with the posterior column. 

All, or nearly all, the fibres of both roots proceed through the 
white columns into the gray substance. Those of both decussate 
freely from side to side, and also pass upwards and downwards, as 
well as diverge in all directions. The complete; history of their 
termination and connections remains yet to be finally traced. 
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CRANIAL OR CEPHALIC NERVES. 

Though not in all respects a satisfactory arrangement, these are 
usually described as nine pairs : 1st, olfactory ; 2d, optic ; 3d, motor 
oculi ; 4th, pathetic ; 5th, trifacial ; 6th, abducens oculi ; 7th, 
facial or portio dura, and auditory or portio mollis ; 8th, glosso- 
pharyngeal, pneumogastric, and spinal accessory ; 9th, hypoglossal. 

Olfactory nerve. — Arising (to use the common language of anato- 
mists) by three roots, from the anterior and middle parts of the 
base of the cerebrum, the first nerve proceeds forward as a flat 
band upon the under surface of the anterior lobe, not far from the 
longitudinal fissure. On the ethmoid bone, it expands into the 
olfactory bulb; from which pass, through the cribriform plate of the 
ethmoid, about twenty filaments, to be distributed to the mucous 
(Schneiderian) membrane of the nostril. 

The olfactory nerve-trunk is soft, and contains gray matter in 
its interior. 

Optic nerve. — The second nerve of each side unites with its 
fellow at the optic chiasm or commissure, within the skull, in front 
of the tuber cinereum. There 
a partial decussation occurs. 
Some fibres cross from the 
retina of one eyeball to that 
of the other; some from one 
side of the brain to the other ; 
some from the eye on one side 
to the brain on the other ; and 
some from each eye to the 
same side of the base of the 
brain. 

Back of the commissure, the 
optic tract divides on each side 
into two bands, which continue 
to the thalamic the corpora 
genieulata, and the tubercula 
quadriyemina. 

Anteriorly, the optic nerve 
of each side emerges by the 
optic foramen of the sphenoid 
bone, pierces the sclerotic and 
choroid coats of the eyeball a 
little to the nasal side of its 
centre, and is distributed to 

the retina. The artcria Cm- 1 L Globe of the eye. 2. Chiasm of the 
traits retime perforates it, with opT i c nerves. 3. Corpora albicantia. 4. In- 
COlTeSponding veins. fundibulum. 5. Pons Varolii. 6. Medulla 

Motor oculi. — The third oblongata. 7. Third pair. 8. Fourth pair, 
nerve Originates in the CrilS 9. Fifth pair. 10. Sixth pair. 11. Seventh 
cerebri ill front of the pons pair. 12. Eighth pair. 13. Ninth pair. 
Varolii. After receiving a 

few filaments from the; cavernous plexus of the sympathetic it 
divides into two branches which enter the orbit through' the sphe- 

15* 



Fig. 100. 




The Second P air, ouOrTio Nekves.— 



114 



ANA T O M V . 



noidal fissure. It is finally distributed to all the muscles of flu 

Cy iSdic nen».-The fourth, sometimes called trochlear nerve, 
arises from the valve of Vieussens behind the tubereula quaja- 
-emina. Winding around the crus cerebri, it passes into the orbit 
through the sphenoid fissure. It supplies only the superior oblique 

muscle of the eye. „ „ ,. , ,. 

Trifacial or fifth pair.-This, the largest of the cephalic nerves, 
arises, like the spinal nerves, by two roots ; the posterior of which 
has a ganglion upon it. Both roots are connected with the 
medulla oblongata, through the pons Varolii. Near the apex of 
the petrous portion of the temporal bone, the posterior and larger 

Fig. 101. 




Distribution op the Fifth Pair.— 1. Orbit. 2. Antrum Highmorianum. 3. 
Tongue. 4. Lower jaw-bone. 5. Root of the fifth pair forming the ganglion of 
Gasser. 6. First branch of the fifth pair. 7. Second branch. 8. Third branch. 
9. Frontal branch. 10 Lachrymal branch. 11. Nasal branch. 12. Internal 
nasal nerve. 13. External nasal nerve. 14. External and internal frontal nerve. 
15. Infra-orbital nerve. 16. Posterior dental branches. 17. Middle dental 
branch. 18. Anterior dental nerve. 19. Terminating branches of the infra- 
orbital nerve. 20. Orbitar branch. 21. Pterygoid, or recurrent nerve. 22. Five 
anterior branches. 23. Lingual branch of the fifth. 24. Inferior dental nerve. 
25. Its mental branches. 2G. Superficial temporal nerve. 27. Auricular branches. 
28. Mylo-hyoid branch. 

root enters the Casserian (semilunar) ganglion. From this go off 
two great branches of the nerve, the ophthalmic and superior maxr 
illari/; which are therefore sensory nerves only. Below it, with 
fibres from both roots, passes the inferior maxillary, which luw 
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sensory and motor filaments. The ophthalmic, or first branch of 
the fifth, goes out through the sphenoidal fissure; the second or 
superior maxillary, through the foramen rotuudum of the sphenoid 
bone; the third, inferior maxillary, through the foramen ovale of 
the .same bone. 

Ophthalmic nerve.— The subdivisions of this are, the lachrymal 
frontal, and nasal nerves. The lachrymal is smallest. It o-c-cs 
to the lachrymal gland, conjunctiva, and tegument of the upper 
eyelid. 1 r 

The frontal is larger. It divides into the supra-trochlear and 
mpra-orbital branches. The first is distributed to the corrugator 
Bupercilii and occipito-frontalis muscles and the tegument of the 
forehead. The supra-orbital passes through the supra-orbital 
foramen, giving off filaments to the upper eyelid ; then terminating 
m muscular, cutaneous, and pericranial branches, for the forehead 
and brow. 

The nasal nerve leaves the orbit by the anterior ethmoidal fora- 
men, enters the cavity of the cranium, goes over the cribriform 
plate of the ethmoid to the side of the crista galli, and there de- 
scends into the nose. Then it divides into the external and inter- 
nal branches. The internal supplies the mucous membrane of 
the nostril, the external goes beneath the end of the nasal bone to 
be distributed with the facial nerve to the skin of the wing and tip 
of the nose. 

Hi lore this division, the nasal nerve gives off the ganglionic, two 
long ciliary, and infra-trochlear branches. The ganglionic enters 
the ciliary ganglion. The long ciliary go to the ciliary muscle and 
iris, with the short ciliary nerves from the ganglion. The infra- 
trochlear goes to the parts about the inner angle of the eye. 

Superior maxillary nerve. — Its subdivisions are, 1. In the spheno- 
maxillary fossa : orbital, spheno-palatine, posterior dental. 2. In 
the infra-orbital canal : anterior dental. 3. On the face : palpebral, 
nasal, labial. 

The orbital branch splits into the temporal and malar. The 
former passes through the malar bone into the temporal muscle 
and integument. The malar goes through a foramen in the malar 
bone to join the facial. The two spheno-palatine branches go to 
the ganglion of the same name. The posterior dental brandies 
form a plexus with the anterior dental, from which filaments go to 
the molar and bicuspid teeth ; supplying also the gums and bucci- 
nator muscle. 

The anterior dental nerve enters a canal in the front wall of the 
antrum, and joins with the posterior dental. It sends fibres to the 
incisor, canine, and bicuspid teeth ; some, also, to the tegument. 

The palpebral branches go to the muscle, conjunctiva, and tegu- 
ment of the lower eyelid. 

The nasal branches supply the side of the nose, joining with 
filaments of the ophthalmic. 

The labial branches are distributed to the skin and muscles of 
the upper lip and the mucous membrane of the mouth. 

All these branches contribute, with some from the facial nerve, 
to make the infra-orbital plexus just below the orbit. 

Inferior maxillary nerve. — After its exit from the foramen ovale, 
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i.i • v • 5 „ o vnuilhr anterior and a larger posterior 

this nerve divides into a sniaiu i ' . tit \ 

trunk. The former ,nves olV , H ^rfc deep temporal br« and 
jrfrn/r/oM branches, to the muscles ot mastication. li e hmjcr 
posterior portion divides into the aunculo-temporal, gustatory, and 
inferior dental nerves. 

Fig. 102. 

Ill NERVE. 

Ciliary ncrvrj 
Lachrymal none 
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Glosso phartkohal 
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Inferior dental nerve 
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Lingual nerve 
— Dental branchci 



Mental nerve 
Mylo-hyoid ncrre 

Diagram op tttk Fiftii Nerve and its Ganglia.- G. Ganglion of Guiwr. 
C. Ciliary ganglion. M. Meckel's ganglion. O. Otic ganglion. S M. Sub- 
maxillary ganglion. I. First or ophthalmic division of fifth passing through 
•the sphenoidal fissure. II. Second or superior maxillary division of fifth paus- 
ing through the foramen rotundum III. Third or inferior maxillary division 
of fifth (containing all the motor root) passing through the foramen ovale. 

Motor roots of the ganglia. Sensory roots of the ganglia. 

Sympathetic roots of the ganglia, a. Spheno-palatine nerves. 6. Pos- 
terior dental nerve, c. Anterior dental nerve. (/. Auriculotemporal nerve. 
e. Greater (or large) superficial petrosal nerve, which, after it is joined by the 
sympathetic branch from the carotid plexus, becomes the Vidian (l>) and goes 
to the ganglion of Meckel (M). /. Lesser (or small) superficial petrosal going 
to the otic ganglion (O). g, g. Chorda tympani nerve going to join the inferior 
dental and thence to the submaxillary ganglion (S M). h. Branch of Jacob- 
son's nerve (glossopharyngeal) which joins the lesser superficial petrosal nerve. 
m. Muscular branches to muscles of mastication, n. Naso-palatine nerve, p. 
Palatine nerves, the anterior anastomosing with the naso-palatine. v. Vidian 
nerve. The three foramina of exit of the fifth nerve on the face are indicated 
by small circles on the frontal, infra-orbital, and mental nerves. 

The auriculn-tcmporal goes to join the temporal artery near t\ lfi 
articulation of the lower jaw ; thence upwards under the parotid 
gland, above which it divides into the anterior and posterior 
temporal branches. It has, first, the two auricular, the articular 
branches, two branches to the meatus auditorium, and portw 
branches. 

The gustatory or lingual nerve is deeply placed, and supplies the 
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mucous membrane and papillae of the tongue, anastomosing at the 
tip of the latter with the terminations of the hypoglossal nerve. 

Fig. 103. 



5 I 




Nkrves op the Face and Scalp.— 1. Attrahens aurem muscle. 2. Anterior 
belly of occipito-frontalis. 3. Auriculo-temporal nerve. 4. Temporal branches 
of facial nerve (7th). 5. Attollens aurem muscle. 6. Supra-trochlear nerve (5th). 
7. Posterior belly of occipito-frontalis. 8. Supra-orbital nerve (5th). 9. Retra- 
hens aurem muscle. 10. Temporal branch of orbital nerve (5th). 11. Small 
occipital nerve. 12. Malar branches of facial nerve. 13. Posterior auricular 
nerve (7th). 14. Malar branch of orbital nerve (5th) (subcutaneus malae). 15. 
Great occipital nerve. 16. Infra-orbital branches of facial nerve (7th). 17. Fa- 
cial nerve (7th). 18. Nasal nerve (5th). 19. Ocrvico-facial division of 7th. 20. 
Infra-orbital nerve (5th). 21. Branches to digastric and stylo-hyoid (7th). 22. 
Temporo-facial division of 7th. 23. Great auricular nerve. 24. Buccal branches 
of facial nerve. 25. Trapezius. 26. Buccinator [long buccal] nerve (5th). 27. 
Splenitis captis. 28. Masseter. 29. Sterno-mastoideus. 30 Supra-maxillary 
branches of facial nerve (7th). 31. Superficial cervical nerve. 32. Mental nerve 
(5th). 33. Platysma 34. Infra-maxillary branches of facial nerve (7th). 

The inferior dental nerve goes clown with the inferior dental 
artery to the dental foramen. Then, in the dental canal, beneath 
the teeth of the lower jaw, it passes forwards to the mental fora- 
men ; where it divides into the incisor and mental branches. The 
former supplies the incisor and canine tooth-pulps. The latter 
goes out at the mental foramen, and supplies the muscles, mucous 
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membrane, and tegument of the lower hp. I he inferior dental 
gives oft; before this, the mylo-hyoid and dental branches. The 
latter go to the pulps of the molar and bicuspid teeth. 

Ganglia connected with the fifth nerve.— These are : 1. The 
ophthalmic, lenticular, or ciliary ganglion; 2. Sphmchpdlathiii 
ganglion ; 3. Otic ganglion (of Arnold) ; 4. Submaanllary gan- 
glion. Belonging to the sympathetic system, these will all be 
described in connection with it. 

Abducens or sixth pair.— This nerve originates from the medulla 
oblongata, close to the pons Varolii. It enters the orbit of the eye 
through the sphenoidal fissure, and is distributed to the external 
rectus muscle of the eyeball. 

Facial nerve. — This, the portio dura of the seventh pair, arises 
from the medulla oblongata, passes upon the crus cerebelli, and 
enters the internal auditory meatus with (he portio mollis or audi- 
tory nerve. At the bottom of the meatus, it goes into and through 
the aqueduct of Fallopius of the petrous portion of the temporal 
bone. Then, emerging from the stydo-mastoid foramen, it runs 
forward in the parotid gland, crossing the external carotid artery, 
to divide behind the ramus of the lower jaw into two primary 
branches, the temporo-faddl and cervico-facial. 

Within the aqueduct of Fallopius, this nerve gives off the tym- 
panic nerve and the chorda tympani. At its exit from the stylo- 
mastoid foramen, the posterior auricular, digastric, and stylo-It i/nhl. 
The temporo-facial branch divides into the temporal, malar, and 
infra-orbital nerves. The cervico-facial, into the buccal, supra- 
maxillary, and infra-maxillary. 

The tympanic branch supplies the stapedius and laxator tympani 
muscles. 

The chorda tympani ascends in a canal parallel to the aqueduct 
of Fallopius, passes into and through the cavity of the tympanum, 
emerges from it near the Glascrian fissure, descends to meet the 
gustatory nerve, goes with it through the submaxillary gland, and 
terminates in the lingualis muscle. 

The posterior auricular divides into the auricular and occipital 
branches ; the latter being the larger. 

The stylo-hyoid goes to the muscle of that name. 

The digastric supplies the digastricus muscle ; a filament goes 
through this to join the glosso-pharyngeal nerve. 

Of the tcmporo-faciaX division of the seventh, the temi>oml 
branches join with branches of the fifth pair to supply the occipito- 
frontalis and orbicularis oculi muscles. 

The malar branches supply the orbicularis oculi and corrugator 
suporeilii muscle. 

The infra-orbital branches are distributed, some deeply and 
others superficially, between the lower margin of the orbit and the 
mouth. 

The cervico-facial division of the facial nerve sends buccal 
branches to the buccinator and orbicularis oris ; sttpra-m/ixiUnnj 
branches to the lower lip and chin ; and infra-maxillary branches, 
of which some join the superficial cervical nerve from the cervical 
plexus, and others supply the platysma myoides and levator labii 
inferioris muscles. 
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The auditory nerve, portio mollis, of the seventh pair, enters the 
meatus auditorius interims, and is distributed to all parts of the 
labyrinth or internal ear. 

kiijhtlt -pair. — This is a threefold nerve, composed of the glosso- 
pharyngeal, pneumogastric, and spinal accessory. 

Qlosso-pnaryngeal. — The origin of this is from the upper part of 
the medulla oblongata. Leaving the skull by the jugular foramen, 
it descends in front of the internal carotid artery, and arches on 
the side of the neck, to be finally distributed to the mucous mem- 
brane of the fauces, tonsils, and base of the tongue. While in the 
jugular foramen, this nerve has two enlargements, the jugular and 
petrous ganglia. The glossopharyngeal communicates by fila- 
ments with the pneumogastric, facial, and sympathetic nerves. A 
tympanic branch (nerve of Jacobson) goes oft" from the petrous 
ganglion, penetrates a canal of the temporal bone, enters the 
tympanum, and is there distributed, after dividing into three 
branches. 

The divisions of the glosso-pharyngcal nerve are, the carotid, 
pharyngeal, muscular, tonsillitic, and Ungual. 

The carotid branches descend along the trunk of the internal 
carotid artery. 

The pharyngeal branches form the pharyngeal plexus with fila- 
ments of the pneumogastric, superior laryngeal, and sympathetic 
nerves. From this plexus nerves pass through the muscular coat 
of the pharynx to supply the mucous membrane. 

The muscular branches go principally to the stylo-pharyngeus 
muscle. 

The tonsillitic branches form a sort of plexus around the tonsil. 

The lingual branches are two. One goes to the base and the 
other to tlie side of the tongue. These are nerves of taste. 

Pneumogastric or peir vagum. — This part of the eighth pair 
arises from the medulla oblongata, and emerges from the cranium 
through the jugular foramen in the same sheath with the spinal 
accessory. In this foramen it presents an enlargement called, 
sometimes, the ganglion of the root of the pneumogastric. Lower, 
it has the inferior ganglion, or ganglion of the trunk. It then 
descends within the sheath of the carotid ; but has a different 
course on the two sides of the body. On the right side, it crosses 
the subclavian artery and goes clown beside the trachea to the root 
of the lung, where it forms a sort of plexus. From this two 
branches go to the oesophagus, making with those of the other side 
the oesophageal plexus. These branches unite below into a nerve 
which runs down back of the (esophagus to be distributed upon the 
posterior surface of the stomach. 

On the left side, the pneumogastric passes between the carotid 
and subclavian arteries, crosses the arch of the aorta, and descends 
behind the root of the lung and in front of the oesophagus, finally 
distributing branches over the anterior surface and lesser curvature 
of the stomach. 

The branches of the pneumogastric are the auricidar, pharyngeal, 
superior laryne/ecd, recurrent laryngeal, cervical cardiac, thoracic 
cardiac, anterior and posterior pidmonary, cesophaejeal, and gastric 
branches. 
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The auricular goes from the ganglion of the root, through the 
temporal bone, to the back of the ear. 

The pharyngeal arises from the inferior ganglion, and is tlis- 
tributed to the muscles and mucous membrane of the pharynx; 
some filaments terminating, with some from the glossopharyngeal, 
upon the internal carotid artery. 

The superior laryngeal goes from the inferior ganglion down by 
the side of the pharynx, and divides into the exit mat and internal 
laryngeal. The external branch supplies the thyroid gland and 
crico-thyroid muscle. The internal passes to the mucous mem- 
brane of the larynx, and crieo-arytenoid muscle. It communicates 
with the recurrent laryngeal. 

The inferior or recurrent laryngeal winds around the subclavian 
artery on the right side, around the aorta on the left, ascends 
between the trachea and oesophagus, and is by its branches dis- 
tributed to the muscles of the larynx, except the crico-thyroid. 
Cardiac, oesophageal, tracheal, and pharyngeal filaments go from 
it. Its motor function is probabty due to filaments from the spinal 
accessory. 

The cervical cardiac, branches are two or three, which go to 
the great cardiac plexus, or to the cardiac branches of the sym- 
pathetic. 

The thoracic cardiac branches arise lower, and have a similar 
distribution. 

The anterior pidmonary branches are two or. three small fasci- 
culi, which join with sympathetic fibres, to make the anterior pul- 
monary plexus. 

The piosterior pulmonary are larger and more numerous ; they 
form the posterior pulmonary plexus by union with filament* of 
the sympathetic. Both of these sets of ramifications attend the 
air-tubes in their distribution into the lungs. 

The oesophageal and gastric branches have been already suffi- 
ciently described. 

Spinal accessory. — This may be said to have two parts ; the 
spinal portion and the portion accessory to the pneumogastrid 
The spinal part arises from the side of the spinal marrow, as low 
as the sixth cervical nerve, enters the cranium by the foramen 
magnum occipitis, again passes out by the jugular foramen, being 
there connected with the accessory portion ; then, going behind the 
internal jugular vein, it descends obliquely behind the digastric and 
stylo-hyoid muscles to the sterno-cleido-mastoid muscles ; finally, 
terminating in the trapezius muscle. 

The accessory portion is smaller. It arises not far below the 
origin of the pneumogastric, in the medulla oblongata ; goes out 
through the jugular foramen, communicating there with the par 
vagum, whose pharyngeal and superior laryngeal branches it ac- 
companies in their distribution. 

Hypoglossal nerve— The ninth nerve of anatomists, more truly 
the twelfth of the series, originates in the, medulla oblongata, and 
passes out through the anterior condyloid foramen of the occiput. 
Descending the neck, it winds around the occipital artery, crosses 
the external carotid, runs between the mylo-hyoid and hyoglossus 
muscles, to distribute branches to the whole of the tongue. 
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Its main branches arc, the descendens noni, thyro-hyoid, and 
muscular. 

The descendens noni is a slender branch, which goes across the 
sheath of the carotid vessels, making a loop with branches from 
the second and third cervical nerves. It scuds thence filaments to 
the sterno-hyoid, stcrno-thyroid, and omo-hyoid muscles ; perhaps, 
also, to the phrenic and cardiac nerves. 

The thyro-hyoid goes to the muscle of that name. The muscular 
branches supply the stylo-glossus, hyo-glossus, genio-hyoid, and 
gei i i o-hyo-gloss us 1 1 1 1 iscles. 

Functions of Cephalic Nerves. — So far as is yet ascertained, the 
following (from Gray) is a correct statement : — 

Nerves of Special Sense. Nerves of Motion. 

Olfactory (1st), Motor oculi (3d), 

Optic (2d). Pathcticus (4th), 

Auditory (portio mollis of 7th), Part of third branch of 5th, 

Part of glosso-pharyngeal (of Abcluccns oculi (6th), 

taste), Facial (portio dura of 7th), 

Lingual branch of 5th (of Hypoglossal (9th). 

taste). 

Nekves of Common Sensation. Mixed Nerves. 

Greater portion of 5th, Pneumogastric (part of 8th), 

Part of glosso-pharyngeal (of Spinal accessory (of 8th). 
8th). 

SPINAL NERVES. 

Of these the roots have been described already, in their connec- 
tion with the spinal marrow. Upon each posterior root, in tlie 
intervertebral foramen, outside of the dura mater, there is a gan- 
glion; just beyond this, the two roots unite into one trunk, which 
soon again subdivides into anterior and posterior branches ; each of 
which is furnished with filaments from both roots. The anterior 
branches are usually largest. 

Eight Cervical Nerves. 

The first leaves the spinal -canal between the atlas and the occi- 
put. It is called the sub-occipital nerve. It divides, as do all the 
spinal nerves, into anterior and posterior branches. The former 
joins the second cervical nerve. The latter goes to the recti and 
obliqui capitis and complexus muscles. 

Tbe second goes out between the atlas and the axis or second 
vertebra. Its anterior branch sends one fasciculus up to join the 
first nerve, and two down to connect with the third. Its posterior 
branch is larger, and goes to muscles of the back of the neck. 

The anterior branch of the third is twice as large as that of 
the second ; and so is the anterior branch of the fourth. Besides 
communicating with several other nerves, they unite at the cervi- 
cal plexus. Their posterior branches go to the trapezius and 
other neighboring muscles and the integument. 

Cervical plexus. — This is formed by the anterior branches of the 
first four cervical nerves. It lies in front of the first four vertebra 1 . 
1G 
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Its branches are superficial and deep. Of the first, there are the 

ascending ones, viz., superjicicdis colli, auricular is magnus, and 



Fig. L04. 




The Nkkves. 

occipitalis minor ; and descending, the suj/ra-clariculnr, subdividing 
into the sternal, clavicular, and acromial nerves. Deep brandies 
ot this plexus are, the internal ones, viz., the communicating, mus- 



BRACHIAL PLEXUS. 



183 



mZar, communicans now, and phrenic nerves ; and external, the 
cmumunicathuj and muscular nerves. These are distributed to 
the muscles and integument of the back of the head,, and of the 
neck and chest. The phrenic nerve requires special description. 
Arising from the third and fourth cervical nerves, with a commu- 
nicating branch from the fifth, it descends to the root of the neck, 
lying across the scalenus anticus muscle, passes between the sub- 
clavian artery and vein, and crosses the internal mammary artery 
as it enters the chest. The right phrenic nerve is shortest. It 
lies outside of the right vena innominate and the descending vena 
cava. The left phrenic crosses in front of the arch of the aorta to 
the root of the lung. Both are distributed to the diaphragm ; 
sending filaments also to the pleura and pericardium. The right 
nerve communicates with the phrenic branches of the solar plexus ; 
the left, with the phrenic plexus. 

The Brachial Plexus. 

Brachial plexitis. — The anterior branches of the four cervical and 
the first dorsal nerves unite to form this, [t extends from the 
lower portion of the neck to the axilla, and is quite wide. It 
communicates with the cervical plexus by a branch from the fourth 
to the fifth nerve. Its branches are — 1. Above the clavicle : com- 
municating, muscular, posterior thoracic, and suprascapular. 2. 
Below the clavicle : to the chest, anterior thoracic; to the shoulder, 
subscapular, and circumflex; to the arm, forearm, and hand, mus- 
culo-cuianeous, internal cutaneous, lesser internal cutaneous, median, 
ulnar, and musculo-spiral. 

The communicating goes to the phrenic. The muscular branches 
go to the scaleni, longus colli, rhomboideus, and subclavius muscles. 

The posterior tnorocicisalong branch, going through the scalenus 
medius muscle down to the bottom of the serratus magnus, to 
which it is distributed. 

The supra-scapular nerve goes beneath the trapezius muscle to 
pass through a notch in the upper border of the scapula, to supply 
the supra-spinatus and infra-spinatus muscles. 

The anterior thoracic nerves are two, the external or superficial, 
and the internal or deep branch. They are distributed to the 
pectoralis muscles. 

The subscapular nerves are three ; they supply the subscapulars, 
teres major, and latissimus dorsi muscles. . 

The circumflex nerve goes down behind the axillary artery, 
and, below the subscapulars muscle, divides into the upper and 
lower branches. The upper winds around the neck of the humerus 
with the circumflex bloodvessels ; supplying the deltoid muscle 
and the integument over it. The lower is distributed to the teres 
minor, deltoid, and triceps muscles, and integument over the 
last two. 

The musculo-cutaneous nerve perforates the coraco-brachialis 
muscle, passes between the biceps and brachialis anticus, and, 
after sending off muscular filaments, becomes cutaneous on the 
outer side of the arm above the elbow ; near the elbow-joint it sub- 
divides into an anterior and a posterior branch. The anterior 
descends along the radial margin of the forearm, gets in front of 
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the radial artery at the wrist, and goes with it to the back of the 
wrist It receives a branch from the radial nerve. 1 he posterior 
branch goes down back of the outer side of the forearm, to supply 

Fig. 105. 




Cord formed by 5th and Gth cervical nerves. 4. 7th cervical nerve. 5. Supra- 
scapular nerve. C. Subclavian artery (cut). 7. Insertion of subclavius. 8. Cord 
formed by 8th cervical and 1st dorsal nerves. 9. Pectoralis major (reflected). 10. 
Internal anterior thoracic nerve. 11. External anterior thoracic nerve. 1'i 
Origin of subclavius. 13. Pectoralis minor (reflected). 14. Internal cutaneous 
nerve. 15. Axillary artery (cut). 16. Posterior thoracic nerve ( Bell.) 17. KM- 
culo-cutaneous nerve. 18. Origin of pectoralis minor. 19. Median nerve. 20. 
Nerve of Wrisberg. 21. Coraco-brachialis. 22. Intereosto-humeral nerve. 23. 
Ulnar nerve. 24. Subscapulars. 25. Rrachial artery. 20. Lateral cutanfoni 
branch of 3d intercostal nerve. 27. Middle subscapular nerve. 28. Short MB - 
scapular nerve. 29. Long subscapular nerve. 30. Pectoralis major (cut). 31. 
Basilic vein (cut). 32. Serratus magnus. 33. Latissimus dorsi. 

the skin of the lower part of the forearm ; communicating also with 
the radial nerve, and with the external cutaneous branch <>{ die 
musculo-spiral nerve. 

The internal cutaneous nerve is a small branch of the brachial 
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plexus. From its origin at the inner side of the brachial artery, 
it goes down along the arm to near its middle, when it emerges 
with the basilic vein, and divides into two cutaneous branches. 
Of these, the anterior branch 
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goes usually in front of the me- 
dian basilic vein ; occasionally, 
behind it. Then it passes down 
on the anterior surface of the 
ulnar side of the forearm to the 
wrist. The posterior branch 
winds over the inner condyle of 
the humerus to the back of the 
forearm and is there distributed 
tn the integument. 

The lesser internal cutaneous 
nerve (nerve of Wrisberg) is the 
smallest branch of the brachial 
plexus. Passing through the 
axilla near the axillary vein, it 
goes with the brachial artery to 
the middle of the arm"; then, per- 
forating the fascia, it is distri- 
buted to the skin of the back of 
the arm. 

Median Nerve. 

The median is an important 
nerve. Its two roots, from the 
brachial plexus, embrace the 
axillary artery, and then unite 
into one trunk. This descends 
the arm, at first outside, and 
then crossing to the inner side, 
of the brachial artery, to the 
bend of the elbow, over the bra- 
chialis anticus muscle. Then it 
passes between the two heads of 
the pronator radii teres muscle, 
and under the flexor sublimis 
digitorum, to become more super- 
ficial two inches above the wrist. 
Thence it passes under the an- 
nular ligament to the hand. 

No branches go from the me- 
dian nerve till it reaches the fore- 



Disshcticw of Back op Uppi:r Arm.-1. Tnfra-spinatus. 2. Deltoid. 3. 
Teres minor. 4. Outer head of triceps. 5. Circumflex nerve. 6. External 
cutaneous branch of musculo-spiral nerve. 7. Teres major. 8. Supinator 
longus. 9. Musculo-spiral nerve. 10. Extensor carpi radialis longior. 11. Middle 
head of triceps. 12. Anconeus. 13. Inner head of triceps. 15. Ulnar nerve. 

16* 
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arm. Then it dives off the viuscular, anterior interosseous, and 
palmar cutaneous branches. 

The musoular branches supply the superficial muscles in fronl 
of the forearm, except the flexor carpi ulnaris. 

The anterior interosseous nerve goes to the deep muscles of the 
front of the forearm. 

The palmar cutaneous nerve arises low down and divides above 
the annular ligament into an outer branch for the ball of the 

thumb, and an inner one for the 
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palm of the hand. 

The median nerve, reaching the 
palm, outside of the flexor tendons, 
divides into an external and an 
internal branch. The former sup- 
plies the muscles of the thumb 
and forefinger ; the internal, the 
middle linger and part of the fore- 
finger and third linger. Each 
of the five digital branches gives 
off' a dorsal branch, which runs 
along the side of the back of a 
finger to its end. There it di- 
vides into a dorsal and a palmar 
branch, for the extremity of the 
finger. 

Deep Dissection of the Front of 
the Forearm and Hand.— 1. Supinator 
longus (cut). 2. Ulnar nerve. 3. Hrachl- 
alis anticus. 4. Biceps. 6. Musculo- 
spiral nerve. 6. Median nerve. 7. Poste- 
rior interosseous nerve. 8. Pronator 
teres and flexor carpi radialis (cut.) 9. 
Extensor carpi radialis longior (cut). 10. 
Brachial artery. 11. Supinator brevis. 

12. Flexor subliniis digitorum (cut). 13, 

13. Radial nerve. 14, 14. Flexor carpi 
ulnaris. 15. Extensor carpi radialis brc- 
vior. 16. Ulnar artery. 17. Radial origin 
of flexor sublimis digitorum (cut). 18. 
Flexor profundus digitorum. 19. Tendon 
of pronator teres (cut). 20, 20. Dorsal 
branch of ulnar nerve. 21, 21. Radial 
artery. 22, 22. Deep branch of ulnar 
nerve. 23. Flexor longus pollicis. 24. 
Abductor minimi digiti. 25. Anterior 
interosseous nerve. 2G. Digital branches 
of ulnar nerve. 27. Tendon of supinator 
longus (cut). 28. One of the lumbricalei 
muscles (cut). 29. Pronator quadratui 
(cut open). 31. Tendon of flexor carpi 
radialis (cut). 33. Digital branches of 
median nerve. 35. Abductor pollicis. 
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Ulnar Nerve. 

This is behind the median nerve at its origin, and is smaller. 
Going on the inner side of the axillary and brachial artery, at the 
middle of the arm it rims obliquely across to descend between the 
olecranon process and the inner condyle of the humerus. It 
reaches the foramen between the two heads of the flexor carpi 
ulnaris muscle. Descending along the ulnar side of the forearm, 
it goes outside of the pisiform bone at the wrist, and, just below 
that bone, divides into the superficial and deep palmar nerves. 
Besides these, its branches are, the articular, muscular, cutaneous, 
dorsal cutaneous, and carpal articular. 

The upper articular branches are several small ones for the elbow- 
joint. 

The two muscular branches pass off" near the elbow to the flexor 
muscles. 

The cutaneous arises about the middle of the forearm, and sub- 
divides into superficial and deep cutaneous branches. 

The dorsal cutaneous passes from about two inches above the 
wrist, backwards beneath the flexor carpi ulnaris to the ulnar side 
of the wrist and the inner side of the little finger and adjoining 
sides of the little and the third or ring finger ; communicating also 
with a branch of the radial nerve. 

The lower articular li laments go to the wrist. 

The superficial palmar terminal branch of the ulnar nerve sup- 
plies the skin on the inner side of the hand, and sends two digital 
branches ; one to the ulnar side of the little linger, the other to the 
adjoining sides of the little and ring lingers. 

The deep palmar branch follows the course of the deep palmar 
arterial arch beneath the flexor tendons; and sends filanien Is to 
the small muscles of the hand. ■ 



Musculo-Splral Nerve. 

The rrmscuh-spiral nerve is the largest one that o- 0 es off from 
the brachial plexus. It passes behind the axillary artery and 
down in front of the tendons of the teres major and latissimus 
dorsi muscles ; winds around the humerus with the superior pro- 
funda vessels, and then, on the outside of the arm, descends between 
the branchialis anticus and supinator radii longus to the front of 
the external condyle. There it subdivides into the radial and pos- 
terior, interosseous nerves. 

Its branches are, besides these, the muscular and cutaneous. 

The musndar branches go to the triceps, anconeus, supinator 
longus, extensor carpi radialis longior, and brachialis anticus mus- 
cles. 

The three cutaneous branches are, one internal and two external. 
They arise in or near the axillary space, and are distributed to the 
tegument, the lowest extending to the wrist. 

Radial Nerve. 

The radial nerve runs down on the front of the radial side of the 
forearm, two-thirds of its length, outside of the radial artery. 



188 



ANATOMY. 



Then it leaves that vessel, perforates the fascia outwards, and 
divides into an external and an internal branch. The former is 
small, and cutaneous in its distribution. The internal forms an 
arch on the back of the hand with the dorsal branch of the ulnar 
nerve. Then it gives off four digital nerves ; one to the ulnar side 
of the thumb, one to the radial side of the forefinger, a third to the 
adjoining sides of the fore and middle lingers, the fourth to the 
adjoining sides of the middle and ring fingers. 

The posterior interosseous nerve pierces the supinator radii brcvis 
muscle, winds to the back of the forearm, and then passes down 
between the superficial and the deep layers of muscles to the middle 
of the forearm. Thence, over the interosseous ligament it reaches 
the back of the wrist ; and, having a ganglion-iike enlargement 
gives off filaments from it to the wrist-joint. The branches of this 
nerve supply many of the muscles of the radial side and back of 
the forearm. 

Twelve Dorsal Nerves. 

TIk> anterior branches of these, on each side, arc (lie intercostal 
nerves. The posterior branches are smaller; they divide into 
external and internal ramifications. Their distribution is to the 
superficial and deep muscles of the back. Twelve pairs of cuta- 
neous branches go off, six above from the internal, and six from the 
external posterior dorsal nerves. 

Intercostal Nerves. 

These are twelve on each side. The upper six go only to the 
chest (except the first) ; the lower six supply also the walls of the 
abdomen. The nerves of both sets go forward in the intercostal 
spaces below the artery and veins as far as the anterior termina- 
tions of the intercostal spaces. Those of the upper set, near the 
sternum, cross the internal mammary artery, penetrate the inter- 
costal and pectoralis major muscles, and become the anterior nda- 
neenis thoracic nerves. The lower ones, anteriorly, pass behind the 
costal cartilages, and between the internal oblique and transver- 
salis muscles, to supply the rectus abdominis muscle ; and after- 
wards become cutaneous. Lateral cutaneous nerves go off from the 
intercostal nerves, half way between the spine and the sternum. 

The first intercostal nerve has no lateral cutaneous branch. 
That of the second is the intercosto-humeral nerve. Perforating 
the external intercostal muscle, it crosses the axilla to the inner 
side of the arm ; there becoming cutaneous, and connnunieatin;; 
with the cutaneous nerves of the arm. Sometimes the third inter- 
costal nerve also gives off an intercostal humeral branch. 

Ths first dorsal nerve has but a small intercostal branch ; its 
anterior trunk mainly going into the brachial plexus. 

The last dorsal nerve has a very large lateral cutaneous branch ; 
reaching, in its distribution, as far as the surface over the hip- 
joint. 

Five Lumbar Nerves. 

The anterior branches of these, besides communicating with the 
sympathetic, send off muscular branches. Those of the first four 
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lumbar nerves form the lurriba/r plexus. That of the fifth joins the 
sacral plexus, in a trunk with the anterior branch of the sacral 
nerve (lumbo-sacral nerve). 

The posterior lumbar branches subdivide into external and in- 
ternal ; and are then distributed to the muscles of the lumbar 
region. 

Lumbar Plexus. 

This is located upon or in the psoas magnus muscle, near the 
transverse processes of the ver- 



tebrse, on each side. Its 
branches arc, the ilio-hypogas- 
tric, ilioinguinal, genito-crural, 
external cutaneous, obturator, 
accessory obturator, and anterior 
(■fund nerves. 

or these, the Uio-hypogastric, 
ilio-inguinal, and part of the 
yenito-crural nerves are distri- 
buted to the lower abdominal 
walls. The rest of the genito- 
crural and the external cutane- 
ous, obturator, accessory obtura- 
tor, and anterior crural nerves, 
supply the forepart of the thigh 
and the inner side of the leg. 

Anterior Crural Nerve. 

This is the largest branch of 
the lumbar plexus. It sends 
muscular branches to the iliacus 
internus and pectineus muscles, 

Ni:ryes op the Thtoh.— 1. Gansli- 
ated cord of sympathetic. 2. Third 
lumbar nerve. 3. Branches to iliacus 
internus. 4. Fourth lumbar nerve. 
6. Anterior crural nerve. 6. Lumbo- 
sacral nerve. 7. Branch to psoas. 
8 Obturator nerve. 9. External cu- 
taneous nerve (cut). 10. Nerve to 
pectineus. 11. Superficial division 
of anterior crural nerve (cut). 12. 
Superficial division of obturator 
nerve. 13, 13. Sartorius muscle. 14, 
14. Adductor longus. 15. Branch to 
rectus. 1G. Deep division of obtura- 
tor nerve. 17 Branches to vastus 
externus and crureus. 18. Adductor 
brevis. 19. Branch to vastus inter- 
nus. 20. Adductor magnus. 21. Vas- 
tus externus. 22,22. Internal saphe- 
nous nerve. 23. Rectus femoris. 24. 
Patellar branch of saphenous nerve. 
25. Vastus internus. 20. Gracilis. 



Fig. 108. 
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and to all the muscles on the anterior part of the thigh ; also, 
cutaneous and articular branches. 

In its course, the anterior crural nerve goes down between the 
psoas magnus and iliacus interims muscles, beneath l'oupart's 
ligament, to the thi^h ; then' dividing into an anterior cutaneous 
and a posterior muscular portion. From the anterior part, it 
gives off the middle cutaneous, interned cutaneous, and long saph* 
nous nerves ; from the posterior part, muscular and articular 
branches. 

The long or internal saphenous nerve is the largest of the cuta- 
neous branches. It lies outside of the femoral artery from its 
passage beneath the sartorius muscle to the opening in the. lower 
part of the adductor magnus. Thence it descends vertically along 
the inner side of the knee ; penetrates the deep fascia between the 
tendons of the sartorius and gracilis muscles, and, becoming sul>- 
cutaneous, goes down the inner side of the leg with the internal 
saphenous vein. In the lower third of the leg it divides into two 
terminal branches. One goes along the tibia to the inner mal- 
leolus ; the other is distributed to the inner side of the foot, as far 
as the great toe. 

Sacral and Coccygeal Nerves. 

These are six on each side ; the last one called coccygeal. The 
collection of their long roots together at the lower end of the 
spinal marrow makes the cauda equina. The lumbo-sacral nerve 
and the anterior branches of (lie three upper, and part of the 
fourth sacral nerve, form the sacral plexus. 

Sacral Plexus. 

This gives off from within the pelvis on epch side the following 
branches : muscular, superior gluteal, pudic, lesser sciatic, anil 
great sciatic nerves. 

The muscular branches go to the pyriformis, obturator internus, 
gemelli, and quadratus femoris muscles. 

The superior gluteal nerve passes with the gluteal bloodvessels 
through the great sacro-sciatic foramen ; and then divides into a 
superior and an inferior branch. The former goes to the glutei 
muscles ; the latter also to the tensor vagina' femoris. 

The pudic nerve leaves the; pelvis through the great sacro-sciatic 
foramen, crosses the spine of the ischium, and then re-enters the 
pelvis by the lesser sacro-sciatic foramen. It goes with the pudic 
vessels upwards and forwards, and divides into the perineal and 
dorsalis penis nerve. A previous branch of it is the in ferior hemor- 
rhoidal nerve ; which goes to the sphincter ani muscle and the 
integument around the anus. 

The perineal nerve lies below the pudic artery, and divides into 
cutaneous and musadar branches ; the cutaneous, into an anterior 
and a posterior branch. 

The dorsal nerve of the penis runs with the pudic artery along 
the ramus of the ischium, and then penetrates the suspensory liga- 
ment of the penis and passes with the dorsal artery of the penis to 
the glans. In the female, the superior division of the pudic nerve 
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goes to the clitoris ; the inferior, to the external labia and the 
perineum. 

The small sciatic nerve is distributed to the skin of the perineum, 
the back of the thigh, and the gluteus maximus muscle. Its 
branches are muscular or inferior gluteal, and internal and ascend- 
ing cutaneous branches. 

Gieat Sciatic Nerve. 



This is the largest nerve in 
the body. Passing out through 
the great sacro-sciatic foramen 
it goes down between the tuber- 
osity of the ischium and the tro- 
chanter major to the back of the 
thigh, and, at its lower third, 
divides into the internal and ex- 
ternal popliteal, nerves. 

Before dividing, it sends off 
articular and muscular branches ; 
the first to the hip-joint, the last 
to the flexor muscles on the back 
of the thigh. 

The internal popliteal nerve 
passes down through the popli- 
teal space, back of the knee, to 
the lower part of the popliteus 
muscle ; then, with the artery, 
to become, under the arch of the 

Buttock \m» Back op the Thigh. 
— 1. Gluteus maximus. 2. Gluteus 
medius. 3. Gluteal artery anil nerve. 
4. Gluteus minimus. 5. Nerve to ob- 
turator internus. C Pyriformis. 7. 
Pudic nerve. 8. Small sciatic nerve. 
9. Great sacro-sciatic ligament. 10. 
Obturator internus and gemelli. 11. 
Inferior gluteal nerve from small sci- 
atic. 12. Tendon of obturator exter- 
num. 13. Inferior pudendal nerve (So- 
emmering). 14. Quadratus femoris. 
15. Gracilis. 16. Great sciatic nerve. 
17 Adductor magnus. 18. Insertion 
of gluteus maximus. 19. United ori- 
gins of semi-tendi nosus and biceps. 
20. Sbort head of biceps. 21. Semi- 
membranosus. 22. Tendon of biceps. 
23. Tendon of semi-tendinosus. 24. 
External popliteal nerve. 25. Internal 
popliteal nerve. 26. Communicans 
flbularis [or c. peronei] nerve. 27. 
Popliteal artery. 29. Gastrocnemius. 
31. Communicans tibialis [or external 
saphenous] nerve. 
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solcus muscle, the posterior tibial nerve. Its branches, before this, 
are the articular, muscular, and external or short savlienaus nerves, 
The articular branches go to the knee-joint. The muscular, to 
the muscles of the calf of the leg. The external or sltort sapk now 
nerve descends between the heads of the gastrocnemius muscle, 
perforates the fascia at the middle of the leg, and, with a branch 
(communicating peroneal nerve) from the external popliteal nerve, 
goes down the outer margin of the tendo Achillis ; then, with the 
external saphenous vein it winds around the external malleolus 
and is distributed to the skin on the outer side of the foot. 

The posterior tibial nerve descends 
with the posterior tibial vessels to the 
space between the internal malleolus 
and the heel ; there dividing into the 
external and internal plantar nerves. 
Above, it lies to the inner side of the 
artery; soon, however, it crosses it, 
and keeps to its outer side to the 
ankle. Its branches are muscular &ai 
plantar cutaneous ; besides the two ter- 
minal branches, external and internal 
plantar. The muscular ones go to the 
deep muscles of the leg ; the pla/niar 
cutaneous, to the heel and the sole of 
the foot. 

The internal plantar nerve, goes with 
the internal plantar artery along the. 
inner side of the foot. Opposite the 
bases of the metatarsal bones it gives 
off four terminal digital branches: 
communicating also with the external 
plantar nerve. Before these, it gives 
off cutaneous muscular, tarsal, and 
metatarsal articular branches of the 
foot. 

The external plantar nerve supplies 
the little toe and half of the fourth 
toe, as well as some of the muscles of 
the foot. 

The external popliteal or peroncnl 
nerve descends obliquely in the po- 
pliteal space near the margin of the 
biceps muscle to the fibula. An inch 
below the head of that bone it pcrfo- 

Popt.tttial Space.— 1. Adductor magnus. 2. Vastus extcrnus. 3. Popliteal 
vein. 4. Great sciatic nerve. 5. Popliteal artery. 0. Short head of biceps. 7. 
Internal popliteal nerve. 8. External popliteal nerve. 9. Vastus internus. 10. 
Long head of biceps (cut). 11. Superior internal articular artery. 12. Outer 
head of gastrocnemius. 13. Tendon of semi-membranosus. 14. Oommunlcsn 
peronei nerve. 15. Inner head of gastrocnemius. 10. Solcus. 17. Inferior in- 
ternal articular artery. 18. Gastrocnemius. 19. Popliteus. 20. External sa- 
phenous vein and nerve. 21. Tendon of plantaris. 
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rates the peroneus longus muscle and divides into the anterior tibial 
and musculo-cutaru ous nerves. Before dividing, it gives off two arti- 
cular branches to the knee, and two or three cutaneous branches to 
the back and outer side of the leg. 

The cmierior tibial nerve runs obliquely forwards under the ex- 
tensor digitorum, joining the anterior tibial artery, on its outside, 
above the middle of the leg. Then descending with the artery to 
the front of the ankle, it divides into 
an internal and an external branch. 
Before this, it gives off some muscular 
branches to the leg. 

The internal branch goes with the 
dorsal artery of the foot along the in- 
ner side of the latter, and divides into 
two branches for the adjoining sides of 
the great toe and the second toe. 

The external or tarsal branch of the 
anterior tibial nerve goes outwards 
across the tarsus, and forms a ganglion 
like enlargement ; from which proceed 
branches to the extensor brevis of the 
toes and the tarsal and metatarsal 
articulations. 

The musculo-cutancous branch of the 
external popliteal or peroneal nerve 
passes forwards to penetrate the deep 
fascia at the lower third of the leg, in 
front and on the outer side. Then it 
divides into an internal and an external 
branch ; having, first, given off some 
muscular and cutaneous branches. 

The internal of these branches goes, 
in front of the ankle and along the 
dorsum of the foot to the great toe, 
and the adjacent sides of the second 

Front op the Leo. — 1. External popliteal 
nerve. 2. Anterior tibial artery. 3. Mus- 
culocutaneous nerve. 4. Anterior tibial 
nerve. 5. Peroneus longus 6. Tibialis anti- 
cus. 7. Extensor longus digitorum. 8. Ante- 
rior annular ligament. 9. Peroneus brevis. 
10. Tendon of extensor proprius pollicis. 11. 
Extensor proprius pollicis. 12. Dorsal artery 
of foot. 13. Point at which musculocutane- 
ous nerve pierces the fascia and divides. 
14. Tendon of tibialis anticus. 15. Internal 
branch of musculocutaneous nerve. 16. Cu- 
taneous branch of anterior tibial nerve. 17. 
External branch of musculocutaneous nerve. 
19. Deep branch of anterior tibial nerve. 21. 
External saphenous nerve. 23. Extensor 
brevis digitorum. 

17 
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and third toes ; also supplying the skin over and above them. It 
communicates with the internal saphenous nerve, as well as with 
the anterior tibial nerve. 

The external terminal branch of the musculo-cutaneoua Derve is 
larger. It runs along the outside of the dorsum of the foot, to thi 
adjacent sides of the third, fourt h, and fifth toes, and to the integu- 
ment of the outer ankle, and outer side of the foot. 

SYMPATHETIC NERVE. 

This, the ganglionic system of physiologists, consists of a series 
of ganglia, connected together, and communicating with the spinal 
marrow and various organs and vessels, by cords of gray and white 
nerve filaments. 

The ganglia of the two sides meet above, at the ganglion of 
Ribes, upon the anterior communicating artery of the brain. 
Below, they converge to the ganglion impar in front of the coccj \. 

The ganglia or centres of the sympathetic system arc numerically 
as follows: four cephalic; three cervical; twelve dorsal ; four lum- 
bar; five sacral; and one coccygeal ganglion. Their branches are: 
1. Communicating branches between the ganglia. 'L Branches 
connecting the ganglia with the cephalic or spinal nerves. 3. 
Branches distributed to the arteries, to the viscera, and to the 
thoracic, abdominal, and pelvic ganglia and plexuses. 

Cephalic Ganglia. 

Ophthalmic, ciliary, or lenticular ganglion. — This is a flattened 
vesicular mass of about the size of a pin's head, at the hack of 
the orbit of the eye, between the optic nerve and the external 
rectus muscle. Its communicating branches arc three;: one with 
the nasal branch of the ophthalmic nerve, or first branch of the 
fifth pair. Another, with a branch of the third or motor oculi 
nerve. The other connects with the cavernous plexus of the sym- 
pathetic. Its branches of distribution are the short ciliary nerves, 
ten or twelve, going to the ciliary muscle and iris. 

Sphcno-jmlatinc, or Meckel's ganglion.— This is the largest of 
those of the head. It is located in the spheno-maxillary fossa ; 
and has a somewhat triangular shape. Its roots (as some anato- 
mists call the communicating filaments) are, one from the facial 
(portio dura of seventh pair) through the vidian ; one from the 
fifth ; and one from the carotid plexus of the sympathetic, through 
the vidian nerve. 

Its small ascending branches go into the orbit by the spheno- 
maxillary fissure, and supply its periosteum. 

The palatine branches of' this ganglion are the anterior, wiAMfe, 
and posterior -palatine nerves. The anterior goes down through the 
posterior palatine canal, out by the posterior palatine foramen 
upon the hard palate, and passes forwards in a groove of the hit t- r 
almost to the incisor teeth. In the canal, it sends off inferior nasal 
filaments, which go to ramify in the middle meatus and the turbi- 
nated bones. 

The middle palatine nerve goes through the same canal as the 
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above, to the posterior palatine foramen, giving off branches to 
the tonsil, soft palate, and uvula. 

The posterior palatine nerve goes through the small posterior 
palatine canal, emerging behind the posterior palatine foramen; 
to be distributed to the soft palate, uvula, and tonsil. 

The internal branches of Meckel's ganglion are the anterior supe- 
rior nasal and the naso-palaline nerves. The former are four or 
five ; they enter the nasal fossa through the spheno-palatine fora- 
men, and supply its mucous membrane. 

The naso-palatine nerve (nerve of Cotunnius) enters the nasal 
fossa with the above, goes inwards to the septum narium, then 
downwards and forwards along the septum to the anterior palatine 
foramen. It grows down to the roof of the mouth, where those of 
the right and left sides join, and supply the mucous membrane. 

Posterior branches of the spheno-palatine ganglion are, the 
Vidian nerve and the pharyngeal or pterygo-palatine nerve. The 
Vidian nerve runs through the Vidian canal to the foramen lace- 
rum, and divides into the large petrosal and the carotid branches. 

The large petrosal nerve passes beneath the ganglion of Casser 
in a groove of the petrous part of the temporal bone ; then through 
the hiatus Fallopii into the aqueductus Fallopii, connecting with 
the ganglionic enlargement of the facial nerve. 

The carotid branch of the Vidian enters the carotid canal of the 
temporal bone, outside of the artery, and joins the carotid plexus. 
A ganglionic enlargement upon it is called the carotid ganglion, or 
ganglion of Laumonier. 

The 'pharyngeal nerve goes through the pterygo-palatine canal 
with the artery of that name, to the mucous membrane of the 
pharynx. 

Otic ganglion (of Arnold). — This is a small, flattened, oval gan- 
glion, located below the foramen ovale, upon the third branch of 
the fifth nerve. The cartilaginous portion of the Eustachian tube 
is at its internal side. It communicates with the third branch of 
the fifth pair, with the sympathetic plexus around the middle 
meningeal artery ; and with the glosso-pharyngeal of the eighth, 
and the facial of the seventh pair, through the small petrosal nerve. 
Blanches from this ganglion are distributed to the tensor tympani 
and tensor palati muscles. 

Sub-maxillary ganglion. — This is small and circular, located near 
the posterior margin of the mylo-hyoid muscle. It is connected 
with the gustatory nerve, with the chorda tympani, and with the 
in rvi molles of the sympathetic which surround the facial artery. 
Branches go from it, five or six in number, to the mucous mem- 
brane of the mouth, and to the submaxillary gland and its duct. 

Cervical Ganglia. 

These are three on each side ; the superior, middle, and inferior 
ganglia of the neck. 

The superior is largest. It is opposite to the second and third, 
sometimes fourth cervical vertebra?. In front of it are the internal 
carotid artery, jugular vein, and glosso-pharyngeal nerve ; behind 
it, the rectus capitus anticus major muscle ; outside of it, the 
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pneumogastric nerve. Its branches are superior, inferior, external, 
internal, and anterior. 

The superior branch runs into the carotid canal, and divides 
into an inner and an outer branch, both distributed to the internal 
carotid artery. On the inner, the cavernous plexus is formed ; on 
the outer branch, the carotid plexus. 

The inferior branch of the first cervical ganglion connects with 
the second or middle ganglion. 

Fig. 112. 



Branch to external carotid . . 

Pharyngeal branch 

Laryngeal branch 

Superior cardiac nerve 

Thyroid branch 

Middle cardiac nerve 

Branch to vertebral artery. . . 
Inferior cardiac nerve 




Diagram op tiik Superior, Middle, and Inferior Cervical Ganglia or 
the Sympathetic. 

The external branches are numerous. They communicate with 
the cephalic nerves, and with the four upper spinal nerves. 

The interned ones are three : the pharyngeal and hmjn'Jt'" 
branches, and the superior cardiac nerve. The last-named, on the 
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right Bide, goes to the deep cardiac plexus ; on the left side, to 
the superficial cardiac plexus. 

The (iiiti rior branches of the same ganglion (nervi mollcs) form 
plexuses about the external carotid artery and its branches. 

The middle cervical ganglion is the smallest of the three. It 
lies opposite to the fifth cervical vertebra, close to the inferior 
thyroid artery. 

Its superior branches go up to the superior ganglion ; its infe- 
rior ones, down to the inferior ganglion. External branches pass 
to the fifth and sixth spinal nerves. Its internal branches are the 
thyroid nerves, to the thyroid artery and gland, and the middle 
a inline nerve. This last nerve goes to the deep cardiac plexus. 

The inferior cervical ganglion lies near to the neck of the first 
rib. Its superior branches go up to the middle ganglion ; its inferior- 
ones, down to the first thoracic ganglion. Among them is the 
inferior cardiac nerve, which joins the deep cardiac plexus. Some 
external branches connect with the seventh and eighth spinal nerves ; 
others form a plexus around the vertebral artery. 

Cardiac Plexuses. 

These are the superficial cardiac plexus, the deep cardiac plexus, 
and the anterior and posterior coronary plexuses. 

The superficial cardiac plexus is beneath the arch of the aorta, 
in front of the right pulmonary artery. It is supplied by the left 
superior cardiac nerve, the left, and sometimes the right, inferior 
cardiac branches of the pneumogastric, and connecting branches 
from the deep cardiac plexus. It sends filaments to form the 
anterior coronary plexus, and some to the left anterior pulmonary 
plexus. 

The great or deep cardiac plexus lies in front of the bifurcation 
of the trachea, behind the arch of the aorta. It is formed by the 
cardiac nerves already described, and by the cardiac branches of 
the pneumogastric and recurrent laryngeal nerves. This plexus 
supplies the posterior coronary plexus and part of the anterior 
coronary plexus ; sending filaments also to the auricles of the 
heart and the pulmonary plexuses. 

The anterior coronary plexus lies with the right coronary artery 
on the anterior surface of the heart. 

The posterior coronary plexus embraces the branches of the 
coronary artery upon the back of the heart. 

Beneath the endocardium Yalentin and Robert Lee have 
demonstrated the existence of fine nervous ramifications, some 
within the substance of the heart, having many ganglia upon them. 

Thoracic Ganglia. 

These are usually twelve ; placed on each side of the vertebral 
column, against the heads of the ribs. They have, each, two ex- 
it rmil branches, connecting with the dorsal spinal nerves. From 
the upper six ganglia, small internal branches go to the thoracic 
aorta and its branches ; the third and fourth give filaments also to 
the pulmonary plexus. 

Internal branches pass from the six lower thoracic ganglia to unite 

17* 



198 



A N A TO M V . 



Fi" 113. 



and form the great splanchnic, lesser 
splanchnic, and the renal splanch- 
nic nerves. 

The great splanchnic nerve is 
whiter than the ordinary gangli- 
onic nerves. It goes obliqin ly 
downwards and inwards to pene- 
trate the diaphragm, ami enter the 
semilunar ganglion. 

The lesser splanchnic nerve also 
perforates the diaphragm, and con- 
nects with the cceliac plexus. 

The renal or smallest splanchnic 
nerve goes from the lowest thoracic 
ganglion through the diaphragm 
io join the renal plexus, as well as 
the lower part of the cceliac plexus. 

Solar Plexus. 

This name is given to a dense 
network of nerves and ganglia, 
hehind the stomach, and front of 
the aorta. It is the termination of 
the great splanchnic nerves, part 
of the lesser sphlanchnie, ami 
the right pneumogastrie nerve. 
Branches from it form plexus* s 
which surround the branches of 
the abdominal aorta. 

The semilunar ganglia, one on 
each side, are the largest ganglia 
in the body. They lie very near 
to the supra-renal capsules and 
(die, coeliac axis artery. 
The plexuses connected with or proceeding from the solar plexus 
are named as follows : phrenic, coeliac, gastric, hepatic, splenic, 
supra-renal, renal, superior mesenteric, spermatic, and inferior 
mesenteric plexuses. They accompany the arteries of corresponding 
names. The aortic plexus is also formed by branches of the solar 
and renal plexuses, receiving some filaments from the lumbar 
ganglia. 

Lumbar Ganglia. 

These are four, lying in front of the spinal column. Sivpcrifrr 
branches connect each with the ganglion above it ; inferior ones, 
with that next below ; and external branches, with the lumbar 
spinal nerves. Internal branches go in part to the aortic plexus ; 
some to form the hypogastric plexus over the promontory of the 
sacrum. 

Pelvic Ganglia. 

Of these there are four or five in front of the sacrum They 
approach below, and unite in the ganglion impar on the front of 




Thoracic Ganglia. — a. Aorta. 
b. First rib. c. Eleventh rib. 1. 
First thoracic ganglion. 2. Last 
thoracic ganglion. 3. Great splanch- 
nic nerve. 4. Lesser splanchnic 
nerve. 5. Renal splanchnic. C. 
Part of brachial plexus. 
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the coccyx. The distribution of their branches closely resembles 
that of those of the lumbar ganglia. 

The hypogastric plexus is formed by nerves from the two upper 
pelvic ganglia, the lumbar ganglia, and aortic plexus. Its branches 
are sent to the pelvic viscera. 

The inferior hypogastric or pelvic plexus is an extension down- 
wards of the above ; supplied from the three or four lower pelvic 
ganglionic branches ou each side, and some filaments directly from 
the ganglia. It lies by the side of the rectum and bladder in the 
male ; by the rectum, bladder, and vagina in the female. From 
it branches go to all the pelvic viscera, with the branches of the 
iliac artery. 

Back of it, from its branches, is formed the inferior hemorrhoidal 
plexus. In front of it, the vesical plexus. Below it, the prostatic 
plexus. The nerves from this last are large, and pass in the male 
to the, vesiculre seminales, prostate, and erectile structure of the 
penis. The large and small cavernous nerves are the principal 
branches. 

In the female, the vaginal plexus is below the pelvic or inferior 
hypogastric pelvis. It supplies the vagina. 

From the hypogastric plexus pass off the nerves that supply the 
uterus. In the substance of that organ, as in that of the heart, 
Dr. Robert Lee has shown the existence of nervous filaments and 
ganglia. 



CHAPTER X. 

ORGANS OF SPECIAL SENSE. 

THE EYE. 

TnE eyeball is nearly globular. Its coats are the conjunctiva., 
sclerotic, choroid, and retina. The transparent refracting media 
are the cornea, aqueous humor, crystalline lens, and vitreous humor. 

Interior parts, connected with the choroid coat, are, also, the 
iris, ciliary ligament and muscle, and ciliary processes. Appendages 
of the eye are the eyelids, eyelashes, eyebrows, lachrymal gland, 
Meibomian glands and ducts ; muscles, nerves, and bloodvessels. 

The conjunctiva is a mucous membrane which lines the eyelids 
and is reflected over the front part of the sclerotic and the cornea. 
Near the inner angle of the eye it forms a fold called plica semihi- 
naris. The caruncula lachrymalis is at the inner side of this; it 
is a small, reddish, conical enlargement, consisting of follicles. 

The sclerotic, or hard coat of the eye, is fibrous in structure. 
Externally, it is white ; internally, brownish, and marked with 
grooves for the ciliary nerves. The muscles of the eyeball are 
inserted into it. The optic nerve perforates it. In front, the 
cornea is continuous with its edge ; being set into it as a watch- 
glass in its case. 

The cornea projects anteriorly, constituting about one-sixth of 
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the ball of the eve. It is most prominent in early life. Its proper 
tissue is fibrous, covered in front and behind by elastic lamina;. 
No capillaries extend into the cornea. 



Fig. 114. 




Longitudinal Section of ttte Eye. — 1. Cornea. 2. Iris. 3. Anteriorchamber 
communicating with the posterior chamber through the pupil. [The posterio! 
cli amber is the triangular space (when seen in section) inclosed by the iris, the 
ciliary processes, and the lens.] 4. Lens inclosed in its capsule. 5. Canal of 
Fontana [or of Schlemm, often called the circular sinus]. 6. Canal of Petit 7. 
Ciliary process. 8 Ciliary muscle. 9. Retina. 10. Ciliary zone [or zone of 
Zinn]. U. Sclerotic. 12. Choroid. 13. Vitreous humor. 

The choroid coat is beneath the sclerotic. It has three layers. 
The external layer consists of the branches of the short ciliary 
arteries and, in greater number, the curved veins called pence << < ' 
cosce. Among the vessels are stellate pigment-cells. The middle 
layer (tunica Ruyschiana) is a plexus of fine capillaries from the 
short ciliary arteries. The internal pigmentary layer consists of 
six-sided pigment-cells, with nuclei and color-granules within them. 

The ciliary processes are folds of the anterior margin of the 
choroid coat, making a circle around the edge of the "crystalline 
lens, behind the iris. They are from sixty to seventy in number. 
Their bloodvessels are large. The zone of Zinn is a ring of folds 
radiating around the lens and fitting into those of the ciliary pro- 
cesses. 

The iris is a circular curtain, suspended behind the cornea in the 
aqueous humor ; with a central aperture, the pupil. Its circum- 
ference is connected in part with the choroid, and, outside of that, 
by the ciliary ligament, with the sclerotic and cornea at their 
junction. It is composed of a fibrous stroma or central tissue, 
with commingled muscular fibres. These are the radiating mus- 
cular fibres, reaching to the circumference, and the circular ones, 
surrounding the pupil. Pigment-cells are also contained in it, 
giving the different colors to the eyes of different persons. Behind, 
the iris is purple ; this surface is called the uvea. 

The ciliary ligament is a narrow circle around the circumference 



THE EYE. 



201 



of the iris, at the place of its union with the choroid, sclerotic, and 
cornea. A minute canal exists where it joins the sclerotic, the 
sinus circidaris iridis. 

The ciliary muscle is a circular band of unstriped fibres, longi- 
tudinal in direction, connecting the junction of the sclerotic and 
cornea with the choroid coat. Its action is upon the ciliary pro- 
cesses, and perhaps upon the lens. 

The retina is the innermost coat of the eye. Outside of it is the 
choroid ; within it, the vitreous humor. The optic nerve enters 
it a little to the inner side of the 



centre of the ball. Anteriorly 
it terminates a little behind the 
ciliary ligament, in a jagged 
edge, the ora serrata. Exactly 
in the centre of its posterior 
part, in the axis of the eye, is 
the yellow spot of Soemmering, 
the point of most perfect vision. 
The central artery of the retina 
enters through the centre of the 
optic nerve. This point is des- 
titute of vision. 

The retina consists of three 
(Kolliker says four) layers : 1, 
external, Jacob's membrane, 
layer of rods and cones; 2, mid- 
dle, granular layer; 3, internal 
layer ; expansion of the optic 
nervi into a network, and ar- 
rangement of nerve-cells. The 
fine fibres of Mutter penetrate 

Fig. 116. 



Fig. 115. 




Transverse Suction ok the Eye. 
— 1. Edge of sclerotic, choroid, and 
retina. 2. Pupil. 3. Iris. 4. Ciliary 
processes. 5. Border of retina. 

Fig. 117. 




CRT8TALLINU L.ENS DIVIDED. 

these different layers. A 
very delicate membrane, 
membrana limitans, sepa- 
rates the retina from the 
vitreous humor. 
The aqueous humor is di- 



Musoles op the Eteralt..— 1 Fragment 
of the sphenoid bone. 2. Optic nerve 3. 
Globe of the eye. 4. Levator palpebral 
muscle. 5. Superior oblique muscle. 6. Its 
cartilaginous pulley. 7- Its reflected ten- 
don. 8. Inferior oblique muscle. 9. Supe- 
rior rectus muscle. 10. Internal rectus. 11. 
External rectus. 12. Extremity of the ex- 
ternal rectus. 13. Inferior rectus muscle. 
14. Sclerotic coat. 
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yided by the iris into an anterior and a posterior chamber. The 
anterior is the larger. This humor is, as its name indicates, of a 
watery consistence. 

The crystalline lens lies behind the posterior chamber of the 
aqueous humor, and in front of the vitreous humor. It is a double 
convex transparent body, inclosed in an clastic membranous cap- 
sule. It measures about one-third of an inch across, and one- 
fourth of an inch from before backwards. The posterior surface 
is the most convex. In structure, the lens is formed of a num- 
ber of concentric laminae, which may be separated by boiling ot 

immersion in alcohol. By the same means a partiti f the Tens 

may he shown into three triangular segments. More minutely, the 
lamina; consist of parallel fibres with wavy margins. The suspen- 
sory ligament of the lens is a thin membrane between the anterior 
surface of the lens and. the anterior margin of the retina, J'ostc- 
riorly, this is separated from the hyaloid membrane by a span 
called the canal of Petit. 

The vitreous humor forms about four-fifths of the whole eyeball It 
is a transparent jelly-like material, inclosed in the hyaloid mnnlmtw. 

The arteries of the eye are the long, short, and anterior ciliary 
arteries, and the ^central artery of the retina. The nerves of the 
eye are the optic, long ciliary, and short ciliary nerves. 

Appendages of the Eye. 

Each eyelid (palpebra) is composed of the following structures : 
skin, connective or cellular tissue, orbicularis oculi muscle, tarsal 
cartilage. Meibomian glands, and conjunctiva. The tarsal carti- 
lages are two thin elongated strips of fibro-cartilage along the mar- 
gin of the lids. The tensor tarsi 
muscle is attached to their inner 
ends. The Meibomian glands are 
about thirty in number for the 
upper lid ; rather less in the 
lower. They are about as Ions 
as the width of the tarsal carti- 
lages. Each has a minute duct 
opening on the margin of the 
eyelid. 

The eyelashes are short, thick, 
curved hairs, in a double, or 
sometimes triple row on each lid ; 
the convexity of the upper onei 
being downwards, and of the 
lower ones upwards. 

The lachrymal gland lies in a 
small fossa within the orhit, at 
its upper and outer, anterior 
part. It is oval, and about the 
size of an almond. Six or seven 
ducts carry tears from it to open 
through the conjunctiva, over the 
globe of the eye. Moisture being 
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Lachrymal Canai..— l. Puncta 
lacrymalia. 2. Cul-de-sac at the orbi- 
tal end of the canal. 3. The course 
of each canal. 4, 5. The saccus lacry- 
malia. 0. Ductus ad nasurn. 
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thus diffused over the ball, collects near the edges of the lids, 
and passing between the tarsi in the groove which they make 
when closed, or along the lower one when open, enters thepuncta 
lacrymalia, near the corner of the eye. From these, two minute 
canaliculi convey the secretion (unless when, as in weeping, it is 
so profuse as to overflow) into the lacJirymal sac. This is an en- 
largement at the upper part of the nasal duct ; which duct or tube 
lies in a bony canal, three-quarters of an inch long, formed by the 
lachrymal (os unguis), superior maxillary, and inferior turbinated 
bones. It opens into the inferior meatus of the nose. 
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External Ear. — The expanded part of the ear is the pinna, or 
auricle; the auditory opening (and canal) is the external meatus. 

The pinna consists of cartilage covered by skin. Its external 
prominent rim is the helix. Parallel with and in front of this, but 
dividing above, is the antihelix. Within the inclosure of the latter 
is the cavity of some size, the concha. In front of this, over the 
meatus, is the pointed projection, the tragus; and opposite to the 
latter, a smaller one, the anti-tragus. The softer lowest part of the 
ear is called the lobule. 

The external meatus or auditory canal is about an inch and a 
quarter long, and directed forwards and inwards, slightly curved. 
At its end or bottom is the membrana tympani. The meatus is 
formed partly of cartilage and partly of bone, and is lined with a 
thin skin. isTear the orifice are hairs and sebaceous glands ; and, 
further in, the ceruminous glands, which secrete the ear-wax. 

Middle ear or tympanum. — Being within the petrous portion of 
the temporal bone, the cavity of the tympanum is separated from 
the external meatus by the membrana 
tympani. It communicates with the pha- 
rynx by the Eustachian tube. Within it 
are the ossicles or small bones of the ear ; 
malleus, incus, orbiculare, and stapes. 

The malleus or hammer-bone has ahead, 
neck, handle or manubrium, and two pro- 
cesses. The head is the oval upper ex- 
tremity, which connects with the incus. 
The manubrium is vertical in position, 
and is attached along its margin to the 
membrana tympani. The processus gra- 
cilis, is long and delicate ; it gives origin 
to the laxator tympani muscle. The pro- 
cessus brecis or short process gives origin 
to the tensor tympani muscle. 

The incus or anvil-bone has an irregular 
four-sided body, and a long and short pro- 
cess. The body joins with the malleus. 
The long process connects with the os or- 
biculare. 

The stapes or stirrup-bone has very much the shape of a stirrup. 
By its head it is attached to the orbiculare ; by its foot to the 




Ossicles op the Ear.— 
a. Malleus, its head. h. 
Handle of malleus, b. In- 
cus, o. Orbiculare. c. 
Stapes. 
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fenestra waits of the vestibule. To its neck is connected the sta- 
pedius muscle. 

The orbiculare is a very small round bone, between the long pro- 
cess of the incus and the head of the stapes. These bones are all 
united by ligaments, admitting of slight movement, 

Besides the fenestra oralis, there is another aperture, the fenestra 
rotunda, from the tympanum into the cochlea of the internal ear. 
The latter is closed by a membrane. 

The muscles of the tympanum have been already named ; tensor 
tympany laxator tympani, and stapedius. The first of the three 
is the largest. It "draws the membrana tympani inwards, making 
it more tense. The laxator reverses this action. 

The chorda tympani nerve leaves the facial to enter the tympanum, 
and crosses its cavity to an opening near the Glaserian lissuiv. 
Several other nerves enter and communicate in the tympanum. 
Internal ear, or labyrinth. — This is composed of the uesti&wle, 

semi-circu! '< i r canals, and cochlea. 
Fig. 120. The vestibule is the middle por- 

tion. On its outer wall an; the 
fenestra ovalis and fenestra rotun- 
da. In its inner wall is the fora- 
men of the aqueduct of the vestibule, 
going to the back part of the pe- 
trous portion of the temporal hone. 
In front is a large opening com- 
municating with the cochlea ; 
apertura scalce vestibuli cochlea:. 
Behind, five orifices open from 
the vestibule into the semi-circu- 
lar canals. 

The three semi-circnlur canals 
are a hove and behind the vestibule, 
They are unequal in length and 
different in direction ; two being 
vertical and one horizontal. 
The cochlea is shaped soniewliat 
view of the ear.-i. The open- like a snail-shell. It is anterior 

in? into the ear at the bottom of the to the vestibule. It Consists of 

concha. 2. Meatus auditorius ex- the modiolus Or Columella, whirl: 

ternus. 3. Membrana tympani. 4. IS its central axis, and a spiral 

Malleus. 5. Stapes. 6. Labyrinth. Canal WOimd around this, With the 

lamina spiralis (partly osseous and 
partly cartilaginous), contained within the canal. The spiral canal 
lias two turns and a half. The interior is divided into two equal 
scalse or staircase-like passages (scala tympani and scala vestilniH) 
by the delicate lamina spiralis; upon which the nerve filaments of 
the auditory nerve are spread out. In the substance of the lamina 
spiralis is the scala media, which contains the piano-key-like rods 
of Corti. The terminations of that nerve arc also distributed to 
the vestibule and semi-circular canals. 

The whole inner surface of the bony labyrinth is lined by a 
fibro-serous periosteal tissue. In the vestibule and semi-circular 
canals, it separates the osseous from the membranous labyrinth ; 
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its fibrous coat being attached to the bone, and its free serous 
layer to tbe membranous interior structure. In the cochlea it 
covers both surfaces of the osseous zone of the lamina spiralis and 
then forms the membranous zone {zona Valsalva}), or continuation 
of the same to the cochlear wall. The liquor Cotunnii or perilimwh 
i.s the fluid secreted within the periosteal double layer. 

The membranous labyrinth is the internal duplicate of the vestibule 
and semi-circular canals. The vestibular portion of it is formed 
into two sacs, the utricle and the saccule. The endolymph or 
liquor Scarpa, is the fluid contained within the labyrinth. The 
otoliths or otoconia are two small round collections of crystals of 
carbonate of lime, surrounded by fibrous tissue, in the vestibule. 



Five cartilages, with the bony structures (nasal bones and pro- 
cesses of the superior maxillary bones), make up the framework of 
this organ ; two upper and two lower lateral cartilages, and the 
nasal septum. 



TnE Meatuses op the Nose on the Left Stde.— 1. Frontal bone. 2. Nasal 
bone. 3. Crista galli of the ethmoid. 4. Cribriform plate of the ethmoid. 5. 
Part of the sphenoidal sinus. 6. Basilar portion of the sphenoid bone. 7, 7. 
Palatine process of the superior maxillary bone. 8. [Anterior] nasal spine. 
9. Palatine process of the palate bone. a. Superior turbinate bone. 6. Supe- 
rior meatus, c. A probe passed into the posterior ethmoidal cells, d. Opening 
of the sphenoidal sinus into the superior meatus, e. Spheno-palatine foramen. 
/. Middle turbinate bone, g, g. Middle meatus, k. A probe passed into the 
infundibulum leading from the frontal sinus and anterior ethmoidal cells ; the 
triangular aperture immediately above the letter is the opening of the antrum. 
I. Inferior turbinate bone, k, k. Inferior meatus. I, I. A probe passed up 
the nasal duct. m. Internal pterygoid plate, n. Its hamular process, o. 
External pterygoid plate, p. Root of the pterygoid processes, q. Posterior 
palatine foramina. 

The nasal fossa? or cavities of the nostrils are lined by the 
pituitary or Schnciderian mucous membrane. It is covered by 
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epithelium, tessellated at the upper part and near the aperture of 
the nares, but ciliated through most of its extent. The olfactory 
nerve is distributed to it. Mucous glands abound m it. The 
passages of the nares or nostrils are divided in front into the 
superior, middle, and inferior meatus. The posterior nares open 
into the pharynx. 

Besides the olfactory, a number of nerves reach the nasal 
mucous membrane ; principally branches of the fifth pair, already 
described. 



CHAPTER XI. 

ANATOMY OF HERNIA. 

Inguinal Hernia (see Fig. 84).— Dissecting off the skin and 
superficial fascia from the groin, the lower portion of the external 
oblique muscle is exposed. The diverging fibres of this muscle, 
just above and outside of the pubes, give passage to the spermatic 
cord; in the female, the round ligament. This natural opening is 
the external abdominal ring. It is, rather, a triangular aperture; 
the inner column of which is that part of the tendon of the muscle 
which goes to the symphysis pubis ; and its outer column, a portion 
or reflection of Pouparfs ligament; i.e., the tendinous margin of 
the external oblique muscle, extending from the anterior superior 
spine of the ilium to the pubes. Direct or ventral hernia oceurs 
immediately through the external ring ; carrying over it the com- 
mon tendon of the internal oblique and transvcrsalis. 

The inguinal canal leads from the external ring, downwards, 
forwards, and inwards, about an inch and three-fourths, to the in- 
ternal abdominal ring. Along it the spermatic cord passes to and 
through the internal abdominal ring. This is an opening in the 
fascia . transvcrsalis through which the cord enters, or, as pro- 
perly, emerges from the abdomen, on its course to the testicle. 

The fascia gives a fibrous investment to the cord which continues 
to the testis ; this is the fascia propria. As the cremaster mmrk 
covers the cord, as a " carrying down" of fibres of the internal ol>- 
lique, a protruding knuckle of intestine, in inguinal hernia, has the 
following coverings : skin, superficial fascia \intercolumnar fascia, 
from the external ring), cremaster muscle, fascia propria, and 
peritoneal coat or sac. The epigastric artery lies -on the inside of 
oblique hernia, i. e., that through the inguinal canal. In direct or 
ventral hernia it is outside of the hernial tumor. 

Femoral Hernia. — This occurs beneath Pouparfs ligament, at 
the place of transit of the femoral vessels from the groin. Between 
the vessels and the pubes is a space through which the intestine 
escapes. It then protrudes further by the saphenous opening, by 
which the internal saphenous vein joins the femoral vein. Over 
that opening is the cribriform fascia; so called from its having a 
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number of small perforations. The curved margin, by which, at 
the saphenous opening, the fascia lata of the thigh doubles or dips 
in, is sometimes called the falciform border. 



Fig. 122. 




Inofinal and Femoral Regions.— a. Superficial layer of [superficial] fascia 
(reflected). 6. Deeper layer of [superficial] fascia (reflected) (the superficial 
vessels being left attached to the external oblique), c. Inguinal lymphatic 
glands, d. Superficial circumflex iliac artery, e. Superficial epigastric. /. 
Superior external pudic artery, g. Poupart's ligament, h. Intercolumnar 
fascia, f. External abdominal ring [with the spermatic cord passing through 
it], k. Arciform fibres of external oblique. I. Internal saphena vein. m. 
Femoral lymphatic glands, n. Ilio-inguinal nerve, o. Saphenous opening. 

Scarpa's triangle is the space in the front of the thigh, which 
contains the upper part of the femoral vessels, the origin of the 
profunda artery and its vein, and the anterior crural nerve. 

The crural arch is between Poupart's ligament and the pelvis. 
Under it, besides the iliacus interims and psoas muscles, pass the 
anterior crural nerve, femoral artery, and femoral vein. To the 
inner side of the latter is the crural ring. 
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Gimbcrnat's ligament is a triangular reflection and expansion of 

tbe outer column of the cxter- 
Fig. 123. nal ring; that is, of the inser- 

tion 01 the external oblique 
muscle, attached to the linea 
pectinea of the crest of the 
pubes ; and directing a con- 
cave border towards the femo- 
ral vessels. The part of this 
border turned most directly 
to tbe vessels is Heifs ligament 
The vessels, as they escape 
from the pelvis, receive a fun- 
nel-shaped fascial envelope— 
the crural canal or sheath of 
the femoral vessels. 

A femoral hernia, therefore, 
has, as its coverings, the skin, 
superficial fascia, cribriform 
fascia, sheath of the vesseU 
(septum cniralc, of fihrous tis- 
sue from the margin of the 
crural ring), and peritoneal 
sac. 

When, in the descent of the 
testicle in the process of de- 
velopment, the intestine enters 
the canal with it, the perito- 
neum over it not heing oblite- 
rated, it forms congenital in- 
(juinal hernia. 

Umbilical and other forms 
of hernia require no special 
anatomical description here. 
The student is, however, ad- 
vised not to be satisfied, in 
regard to the surgical anatomy of hernia, without repeated demon- 
strations or dissections. 




Crural Shhath laidopejt. — a. Middle 
cutaneous nerve, c. Placed to inner 
side of Gimbcrnat's ligament, d. Iliac 
portion of fascia lata. e. Pubic portion 
of fascia lata. /. Margin of saphenous 
opening (turned back). k. Femoral 
sheath opened by three incisions. /. 
Saphena vein. 



CHAPTEPi X 1 1 . 

THE PERINEUM. 

Tins region lies between the tuberosities of the ischia ; with the 
arch of the pubes in front, and the coccyx behind it. In and 
beneath the two layers of the superficial perineal fascia, are several 
vessels and nerves. 

The inferior or external hemorrhoidal artery is a branch of the 
internal pudic artery, leaving it, behind the tuberosity of the 
ischium, to go to the levator and sphincter ani. 
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Farther forward, the internal pndic gives off the superficial 
perineal artery. Curving upwards to the ramus of the pubes, it 
runs oblicpiely forwards to terminate in the scrotum. 

Fig. 124. 




MalkPrrtnecm.— 1. Inferior pudendal nerve. 2. Urethra. 3. External or poste- 
rior superficial perineal nerve. 4. Crus penis. 5. Superficial perineal artery. 6. 
Deep layer of superficial fascia (reflected). 7. Internal or anterior superficial 
perineal nerve. 8. Accelerator urinse. 9. Muscular branches of pudic nerve. 
10. Erector penis. 11. Internal pudic artery and nerve. 12. Deep perineal 
fascia or triangular ligament. 13. Inferior hemorrhoidal artery and nerve. 14. 
Reflection of the deep layer of superficial perineal fascia around transversus 
pcrincci. 15. Branch of fourth sacral nerve. 16. Sphincter ani. 18. Levator 
ani. 20. Gluteus maximus. 

The transversalis perinei artery goes off from this at a right 
angle parallel with the transversus perinei muscle, to the sphincter 
am. 

The artery of the bulb leaves the pudic to enter the corpus spon- 
giosum at its posterior margin. Sometimes it is a branch of the 
superficial perineal artery. 

The internal pudic artery is an important branch of the internal 
iliac. It goes out by the great sacro-sciatic foramen, crosses the 
spine of the ilium, re-enters the pelvis through the lesser sacro- 
sciatic foramen, and, reaching the ramus of the ischium, an inch 
in front of its tuberosity, runs beneath its edge to the symphysis 
pubis. There, as the arU ria dorsalis penis, it goes on to end at the 
glans. 

.Y> rues of the perineal region are the internal pudic nerve, peri- 
neal cutaneous nerves, and their branches. 

Muscles of the same part are, besides the sphincter and levator 
ani, the transversus perinei, erector penis, and accelemtores urince 
muscles. 

18* 
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The transversuspcrinci muscle is a small bundle of fibres, passing 
across from the tuberosity of the ischium to the middle line, when 
it meets its fellow. The erector penis goes from the tuberosity and 
ramus of the penis. The acceleratorcs urinoe arise from the perinea] 
centre, and by diverging fibres, surround the basal portion of the 
penis. 

Fig. 125. 




Fumale Peuineum. — 1. Pudic artery. 2. Branch to levator ani. 3. Inferior 
hemorrhoidal artery. 4. Transverse artery. 5. Great labial (superficial perineal) 
artery. 7. Dorsal artery of clitoris. 8. Artery of bulb. 9. Artery to cms clito- 
ridis. 10. Inferior hemorrhoidal nerve. 11. Pudic nerve. 12. Muscular branch. 
13. Internal superficial perineal nerve. 14. External superficial perineal nerve. 
15. Its junction with — 16. Inferior pudendal nerve. 17. Small sciatic nerve 
18, 18. Dorsal nerve of clitoris. 19. Ilio-inguinal nerve. A. Anus. 0. Clitoris. 
M. Meatus urinarius. L. Great sacro-sciatic ligament. V. Vagina. 0. Coccyx. 
T. Tuberosity of ischium, a. Gluteus maximus. c. Levator ani. d. Superfi- 
cial transverse muscle, e. Compressor bulbi. g. Erector clitoridis. h. Trian- 
gular ligament (cut), i. Biceps and semi-tendinosus. j. Adductor magnus. k. 
Gracilis. 

The trianrptlar ligament is a portion of the deep perineal fascia, 
occupying the space under the arch of the pubes. Between its 
two layers are Cowpcr's glands. Through it the membranous por- 
tion of the urethra passes. The external pudic arteries and arte- 
ries of the bulb are, for part of their course, included within it. 
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PHYSIOLOGY. 



DEFINITIONS. 

Physiology is the science of the functions of living beings ; in- 
cluding, in its widest acceptation, the study of all the changes 
which they undergo. There may be, therefore, vegetable and ani- 
mal physiology ; also human and comparative physiology. Biology 
is a word now much used, meaning the whole science of life. Pa- 
thology is the physiology of the body and its organs in a state or 
states of disease ; it is fundamental to the scientific practice of 
medicine. 



PART I. 
GENERAL PHYSIOLOGY. 

This considers the materials, forces, and/orms of organized bodies. 



CHAPTER I. 

ORGANIC MATTER. 

The matter of which plants and animals are, or have been, com- 
posed, is called, from its being or having been present in their organs 
or instrumental parts, organic matter. All other substances, with 
properties not affected by the presence of life, are inorganic. A 
disti action is perceptible and important between — 1st, organizable 
matter ; 2d, organized material, i. e., that present in living organs ; 
and 3d, that which has been organized, but is no more capable of 
active function or new formation ; for the last, the term post- 
organic would be convenient, although it is not usual. 

Between the organic and inorganic materials, differences exist — 
1st, in complexity of composition : 2d, in instability ; 3d, in the 
19 {217) 
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forms which they tend to assume, especially under the influence 
of life. Of the whole number of elements in nature supposed by 
chemists to be simple or undecomposable, scarcely twenty arc 
found taking part in the composition of plants or animals. In 
mineral and Other inorganic bodies, binary compounds are not tan, 
and ternary ones common ; while, in organic substances, four, live, 
or a st ill larger number of elements are more often combined ; with, 
also, a large number of equivalents of each. From this complexity 
of composition results great instability; shown by the rapid decay 
or putrefaction to which vegetable and animal structures are liable 
after their death. This complexity is greatest in animal bodies ; 
most of all in the highest animals. 

Carbon, hydrogen, oxygen, and nitrogen arc the most nearly 
universal elements in organic mutter. With them occur sulphur, 
phsophorus, calcium, iron, potassium, sodium, chlorine, silicon, 
fluorine, and some others, in variable quantities. Animal tissues, 
except fat (and some very few other partial exceptions among the, 
lowest animals), always have carbon, hydrogen, oxygen, and nitro- 
gen ; vegetable substances may consist of the first three of these, 
without nitrogen ; although the latter is also frequently present in 
plants. 

Remembering that water is the most abundant of all substances 
in organized structures, as, for instance, in our own bodies, where 
it acts as a constituent of both solids and fluids, and as a vehicle 
of circulation and transmission, we may enumerate the other most 
important organizable proximate (or compound radical) elements, 
as follows : — 

Nitrogenous : 



Also, pigmentary or coloring principles, as 

Haemoglobin, of the blood. Melanin, of the skin, iris, hair, etc. 

Non-nitrogenous — oleaginous or fatty : 



Saline substances in the blood furnish some materials for the 
organization of certain tissues, besides being essential, apparently, 
to the vital properties of the blood itself. Chlorides of potassium 
and sodium, and carbonates, phosphates, and sulphates of potas- 
sium, sodium and calcium, seem to be the most abundant and im- 
portant of the salts of the blood. 

1 Margarin is now generally regarded as composed of olrin and pal- 

mitin. 

* Liebreich asserts, instead of cerebrin and cerebric ncid, the exist- 
ence in the brain-substance of protar/on ; for which he gives the for- 
mula C^o, H 2W , M 4 , l',O u . Lecithin, also, is found in the brain. 



Albumen, 
Chondrin, 



Myosin, 
Globulin, 
Casein, 



Ostein, 
Neurin, 
Fibrin, 



Pulmonin, 
Mucosin. 



Olein, 
Pal mitin, 1 



Stearin, 
Cerebrin.' 
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Organic Products. 

Vn organizable (post-organic) compound substances found in the 
blood and in various secretions and excretions, in process of re- 
moval from the body, are, chiefly, as follows : — 

Nitrogenous : 



Ptyalin, 

Pepsin, 

Pancreatin, 

Creatin, 

Creatinin, 



Taurin, 

Taurocholic acid, 
Glycocholic acid, 
Urea, 
Uric acid. 



Also, the pigmentary matters of the bile (biliverdin, chole- 
pyrrhin) and urine (urosacin, uroxanthin). 
Non-nitrogcnons : 



Lactin, 
Lactic acid, 
Glycogen, 



Cholesterin, 

Excretin, 

Stercorin. 



Besides a number of saline substances (urates, sulphates, phos- 
phates, etc.), found in the urine, bile, perspiration, tears, etc. 

The full history of these belongs to organic chemistry. A few 
words may find place here concerning the organizable proximate 
elements. 



Organizable Principles. 

Albumen is found in blood and lymph, and though not quite 
identically one substance, in the white of eggs. Its main peculi- 
arity is its coagulation by heat (below 100° Fahrenheit) ; it is 
coagulated also by strong alcohol, tannin, mineral acids, ferro- 
cyanide of potassium in an acid solution, and salts of lead, mercury, 
and copper. 

Chondrin is present in all the hard and elastic tissues of the 
body ; as cartilages, ligaments, tendons, membranes, etc. It is 
made firm and leathery by tannic acid. Ferrocyanide of potassium 
does not precipitate it. It appears that the gelatinous constituents 
of the tissues undergo some alteration in the common process of 
extraction by long boiling. The fact that pure gelatin, so obtained, 
is not capable of sustaining life, when used alone as food, is thus 
explained. 

Ostein is the animal matter of bone. It differs in some chemical 
reactions from cartilage-gelatin (chondrin). Nails and hairs con- 
tain keratin. 

Neurin is a complex substance, presenting two varieties ; gray 
or ash-colored nerve-substance, found in the cellular or vesicular 
structure of ganglia, and white neurin, of the tubular filaments 
of nerves and commissures. 

Fibrin is the spontaneously coagulable ingredient of the blood. 
This name is given to it because of its forming, in its coagulation, 
a fibrillary solidification, imitating a low form of tissue. Schmidt 
and Kiihne deny the existence of fibrin in living blood ; asserting 
it to be formed by a reaction between the colorless corpuscles and 
a material (paraglobulin) in the serum. 
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Myosin, or musculin, was long supposed to be identical with 
fibrin. It differs from the latter in not being dissolved by a solu- 
tion of nitrate of potassium. It is the special constituent of mus- 
cular tissue. Santonin is another derivative of this tissue, uudcr 
chemical alteration. 

Globulin is the substance of the blood-corpuscles ; found also in 
the crystalline lens of the eye. 

Casein abounds most in milk, of which it makes about forty 
parts in a thousand. It is coagulated by feeble acids ; as by lactic 
acid, in the souring of milk, it is highly nutritious. Condensed, 
it becomes cheese. 

Pulmonin is the name sometimes applied to the peculiar suli- 
stance of lung tissue. Verdeil discovered in this tissue an acid 
substance, pneumic acid, to which importance has been ascribed iii 
the detachment of carbonic acid from the blood in respiration, 

Mucosin, of mucus, secreted by mucous membranes, is probably 
the substance of the membrane slightly altered. 

The pigments of the blood, skin, iris, and hair contain carbon, 
hydrogen, oxygen, and nitrogen ; sometimes other elements, 
Mcematin, derived from the red blood-corpuscle, is notable for the 
amount of its iron (7 per cent.). Melanin is a convenient name 
for the dark coloring matter of solid parts. 

Non-nitroyenous tissue-forming substances arc the fats; olrfn, 
palmitin, stearin, and cerebrin. The first three are similar in com- 
position. Each consists of a fatty acid, oleic, palmitic, stearic arid, 
combined with a base (oxide of glyceryl). Stearin is solid up to 
130° or 140° Fahr. ; margarin (palmitin) melts at about 120 c ; oil in 
is liquid down to 25°. Human fat consists of palmitin and olein, 
with very little stearin ; deposited in cells. Cerebrin is a more 
complex substance, found in the brain, associated with phosphorus, 
Some chemists name, as contained in brain-substance, a nitrogen- 
ous acid called cerebric acid, and glycero-phosphoric acid, lecithin, 
syntonin, olein, cholesterin, etc. 



CHAPTER II. 

ORGANIC FORCES. 

Reason exists for designating by a special name that agency in 
organized bodies, i. e., plants and animals, which gives them the 
characters of living beings ; and the best name for it is vital force, 
or life-force. Nerve-force may, similarly, designate that which M 
peculiarly the attribute of ganglia and nerves ; generated, accumu- 
lated, and reflected by ganglia, and transmitted by nerves. Ani- 
mals only, not plants, possess this. 

The ordinary cosmic forces (i e., forces common to all nature), 
heat, light, electricity, chemical attraction, gravitation, all affect 
organized beings. They are frequently generated or transformed 
by vital processes ; and "have importance in various functions. 
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The doctrine of the correlation and convertibility of the forces 
of nature is indispensable, now, in physiology, as it is in physics. 
By it we mean, that heat, light, electricity, etc., are (not sub- 
stances, but) different modes of movement; and that one kind of 
motion may be transmuted into another by a change of conditions. 
This is true of life-force and nerve-force ; these being dependent 
upon heat, light, etc., for their sustenance, and being sometimes, 
conversely, transmuted into those forces. Of the last change, the 
luminosity of the fire-fly is probably an example. Some authorities 
consider that we have no need of the hypothesis of a special vital 
force ; all the phenomena of living beings finding explanation under 
the ordinary chemical and physical forces, or modes of molecular 
movement in matter ; the same whether organic or inorganic. 
Even if a merely provisional view, it appears necessary now to 
designate a certain series of phenomena as peculiar to life, just as 
qther series of facts and results are referred to heat, light, etc. 

Vital Force. 

Life-force ought to be studied, then, like the other forces of 
nature. By exclusion, we find that, after most functions of the 
animal or vegetable organs have been explained by reference to 
chemical, mechanical, or other ordinary physical laws, something 
is still left. That is, formation, growth, development; the construc- 
tion, from a formless liquid (blood, sap), of definitely formed 
structures, going through a series of changes for a definite period. 
AV r c call the cause of this adaptive formation and change life. 
When it ceases, death is characterized by the loss of all that was 
peculiar to the being, and the return of its materials to the inor- 
ganic (through the post-organic) state. 

We may enumerate the main facts established concerning vital 
force, as follows : 1. It is common to animals and plants. 2. It 
never originates except from parentage ; omne vivum ex vivo. 1 .'5. 
Its action is essentially formative and reparative. 4. In the living 
body, it controls and directs the other physical forces, as chemical 
affinity, etc., modifying their results. 5. It acts expansively, from 
centres outwards ; as shown by the production of rounded forms, 
cells, etc. 2 6. Sometimes it may be transmuted into other forces 
during life, and is altogether so at death. 7. Other forces, especi- 
ally heat, sustain it, or are converted into it. 8. Sometimes it may 
be suspended for a time ; as in the winter torpor of certain animals. 
9. It is always definitely limited in duration under any particular 
form; that is, each individual can live only for a certain time, 
longer or shorter, according to its species. 10. Life-force may vary 
in degree, in the same body at different times, and in the different 
parts of the same organism. This last proposition affords the best 
Foundation for rational pathology. Yet it would be a serious error 
to suppose that all disease consists merely in diminished vitality, 
general or local. 

1 This opinion prevails amongst physiologists, although warmly dis- 
puted by Pouchet, Bastian, and others. 

' It is not certain, however, that the expansion occurring during cell- 
growth may not be due to heat; the life-force acting in limitation of it. 
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ORGANIC FORMS. 



Liquids and solids together make up every organized body 
which lias active functions. The liquids in plants arc the sap, and 
sometimes special juices; in animals, the blood, lymph, chyle, and 
various secretions. The solids are the organs, composed of various 
tissues; and these, of elementary forms, viz., molecules, nuclei, cells, 
fibres, membranes, tubes. 



As seen under the microscope, the hlood consists of a colorless 
liquid (liquor sanguinis) in which float the red and the white or 
colorless corpuscles ; from fifty to five hundred of the red, to cue 
of the colorless in human blood. Of the former, the diameter is 
about 35 Voth °f an i ncn i °f the white corpuscles, j 5 ' 0(J th. The 
latter are nucleated; the red corpuscles in man are not. The 



of shape. The biconcave corpuscles concentrate the light which 
they reflect, giving a brilliant effect ; while the diffusion of rays 
reflected from the more convex surfaces of the corpuscles of venous 
blood produces a dull purple color. Another more probable view 
is, that blood-corpuscles contain a special principle, cruorin, the 
color of which is altered by the absorption and loss of oxygen. 

The question whether the blood-corpuscles are true cetls, with a 
cell-wall containing liquid, or only minute semi-solid masses of 
material, has been much debated. Probably the latter view is 
correct. The colorless corpuscles (often called leucocytes), when 
placed in water or a dilute saline solution at the temperature of 
the body, undergo spontaneous movements and changes of form, 
called amoeboid, from their resemblance to those of the microscopic 
protozoon amoeba. The importance of the leucocytes in nutrition, 
inflammation, and the formation of tumors, is more higbh esti- 
mated by many physiologists now than formerly. Their escape 
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Blood-Corpuscles. 



Fig. 126. 
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shape of the red corpuscles is disk- 
like or car-wheel-like ; i.e., circu- 
lar, flattened, and concave at the 
middle. Carbonic acid and some 
other gases, when absorbed, swell 
the corpuscles into a more globu- 
lar form ; oxygen widens and 
flattens them. The difference in 
color between arterial (oxygen- 
ated) and venous blood has been, 
by some, ascribed to this change 
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from the capillary vessels, under some circumstances, has been 
observed by Waller, Recklinghausen, Cohnheim, and others. 

Human blood has a salt taste, a peculiar odor, alkaline reaction 
to test paper, and, while in the living bloodvessels, a temperature 
of HHP. When drawn from the body, in about ten minutes it 
begins to coagulate or clot; the total separation of the coagulum 
from the liquor serum taking place gradually, and requiring many 
hours. In the clot is the fibrin of the blood, and its corpuscles ; 
in the .serum, albumen, the salts, and water. A buff;/ coat is some- 
times seen on the surface of the clot, when the red corpuscles sink 
with unusual rapidity. In like cases, as of inflammatory disease, 
the coagulum may present a cupped top. 



Fig.127. Fig. 128. 




Blood Coagula. 



The cause of the coagulation of blood out of the body, or even 
within it if the circulation be arrested (as within the sac of an aneu- 
rism) is not known, further than that it depends upon the presence 
of fibrin. Richardson's theory, that it is owing to the escape of 



Fig. 129. 




Blood-crystals (Guinea-pig). 



ammonia, whose presence in the blood keeps the fibrin liquid, is 
open to many objections, and has now been abandoned by its pro- 
poser. Lister's theory, that the coagulation of the blood depends 
on contact with foreign matter, is clearly insufficient. Another 
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view is, that vitality maintains the fluidity of the fibrin of t'w 
blood, and that when dead it beeoincs solid ; as heat makes many 
things liquid, which conceal when they cool. The analogy is 
legitimate. Kiilme, Schmidt, and others, do not admit that lil>rin 
IS present in healthy living blood. They assert that it is formed 
by mutual reaction between the globulin or fibrinoplastin of the 
colorless corpuscles, and paraijlobulin or jibriw«j<n, an ingredient 
of the serum. This view has met with much favor. 



Fig. 1 30. 




Crystals from Human Blood. 



Coagulation is retarded by cold, and favored by rest, free access 
of air, and the multiplication of points of contact. In the ad of 
death, or shortly before it, clots sometimes form in the heart and 
obstruct its valves. When blood has been at rest for a considerable 
time, blood-crystals, of hsematoidin or ha;mato-crystallin, often form 
in it, of various shapes. 

The amount of blood in a human body is not exactly ascertain- 
able. It may be estimated at from fifteen to twenty pounds. Its 
composition is given by Dr. Kirkes, on the basis of numerous 
analyses by different observers, as follows : — 

Average proportions of principal constituents in 1000 parts :— 

Water 784 

Red corpuscles 130 

Albumen ........ 70 

Saline matters 6.03 

Extractive and fatty matters 7.77 

Fibrin 2.2 



3000.00 

It is remarkable that the blood never contains any gelatin. Its 
potassium is contained chiefly in the corpuscles ; chloride of 
sodium in the liquor sanguinis or plasma. 

Average proportions of all the constituents of the blood in 1000 
parts : — 
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Water 784 

Albumen 70 

Fibrin ........ 2 2 

Red corpuscles : — 

globulin 123 5 



0.08 
0 4 
0.02 



iia:moglobin .... 

Fatty matter : — 

cholesteriu .... 

cerebrin 

serolin ..... 
oleic and palmitic acids 
volatile and odorous fatty acids 
fat containing phosphorus 

Inorganic salts : — 

chloride of sodium .... 
chloride of potassium 
tribasic phosphate of sodium 
carbonate of sodium .... 
sulphate of sodium .... 
phosphates of calcium and magnesium 
oxide and phosphate of iron 

Extractive matter, with salivary matter, urea, 
creatin, creatinin, lactic acid, biliary coloring 
matter, gases, and accidental substances . 



7.5 



1.3 



3 6 

0.36 

0.2 

0.84 

0.28 

0.25 

0.5 



5.47 
1000.00 

The gases of the blood are, ordinarily, oxygen, nitrogen, and 
carbonic acid gas. 

The development of the blood is an obscure subject. There ap- 
pear to be two sets of blood -corpuscles ; the first peculiar to foetal 
life, originating as primary cells in the vascular layer of the em- 
bryo ; the others afterwards, in modes not demonstrated. Proba- 
bly they, as well as the plasma or liquor sanguinis, are formed of 
materials furnished, and vital influence supplied, by the mesenteric 
glands to the chyle which passes through them. Chyle corpuscles 
and lymph corpuscles are, in appearance, identical with the color- 
less corpuscles of the blood. Whether the red blood-corpuscles 
result from modification of these, or are generated independently, 
has not yet been rendered certain. Many physiologists believe 
the nuclei of the leucocytes to be developed into red corpuscles. 

The uses of the blood are, to give nourishment and vital stimu- 
lation to all parts of the body ; nutrition by the material which 
transudes from its plasma through the walls of the capillaries, and 
stimulation also by the oxygen it conveys. It is likely that the 
red corpuscles are the principal oxygen carriers, and that the car- 
bonic acid is mainly absorbed by thVhquid part (whose salts facili- 
tate its absorption), but partly by the corpuscles. The constant 
movement of properly aerated blood is essential to life ; and its 
momentary failure is made known by the cessation of functional 
activity in' the great organs. Thus it is in syncope, or fainting ; 
wrh'en the heart ceases to send fresh blood to the brain, unconscious- 
ness results. 
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Mammals. Birds. Reptiles. Amphibia. Fish. 




TTPTrAL CnARArTKRS OF THI! Rr.D BLOOP-CKLLS IS THE MAIN DtVIStOJfB 09 

the Vkrtubrata. — The fractions are those of an inch, and represent the ave- 
rage diameter. In the case of the oval cells, only the long diameter is here 
given. 



Chyle. 

This is the fluid taken up by the lacteals or absorbent vessels of 
the small intestine. After digestion of food it is milky in cha- 
racter, from the amount of oily matter it contains (lacteals, from 
lac, milk). Passing through the mesenteric glands, the amount 
of fibrin and of colorless corpuscles and molecules increases. AU 
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the lacteals empty into the thoracic duct ; and this terminates at 
the junction of the left subclavian and internal jugular vein, in 
the upper part of the left side of the thorax or chest. The 
obvious purpose of the chyle is to replenish the blood with nutri- 
tious, especially fatty, material. 

Lymph. 

The lymphatics, or common absorbents, take up this, as the 
effused or transuded plasma of the blood, in different parts of the 
body, not all consumed. Almost all organs of the body have lym- 
phatic vessels permeating their substance. These vessels all pass 
through lymphatic glands, whose precise action is not understood. 
Assimilation is probably their function; that is, preparing their 
contained tluid for use in nutrition, by rendering it more like the 
tissues. This function is believed to be shared by the liver, spleen, 
and, in very early life, the thymus and thyroid glands. 

Elementary Solid Forms. 

These are molecules, cells, nuclei, fibres, membranes, and tubes. 
All of them are rounded ; none angular. This is an important 
difference between organic and inorganic forms; the latter being 
very often angular. A crystal is a typical example of the in- 
organic ; a cell of organic form. 



Fig. 132. 




Nucleated Cells. — a. Blood-corpuscles, b. Nerve cells, c. Cartilage cpIIs. 
d. Connective tissue cells, e. Elastic fibre cells. /. Pigment cells, g. Muscular 
fibres, h. Capillary vessels. 

The importance of the cell in morphology (science of forms), 
vegetable and animal, is very great. Prominent in physiology 
and pathology, from Schleidcn and Schwann (the first cell-dis- 
coverers, 1836-38) to Virchow, has boon the cell-theory ; according 
to which all activity, for development and functional performance, 
belongs to cells only. Omnis cellula e celluld is Virchow's maxim, 
in his Cellular Pathology. 

The first clear recognition of the nucleus was made by Kobert 
Brown, 1833. Raspail studied the reproduction of cells about 1837. 
Henle pointed out (1811) three modes of cell-multiplication : 1, 
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budding; 2, endogenous cell-formation (cell within cell); 8, segmen- 
tation, or cell-growth hy division of mother-cells. Barry and 
Goodsir added the ohservation of the, division of the nucleus in cell- 
multiplication. 

Protoplasm (Remak, Yon Mohl, Max Schultze) is the semi-tliiid 
matter contained in animal and vegetable cells ; when living, called 
bioplasm by Beale. In living organisms, it contains granules which 
arc seen by aid of the microscope (as in the sting of the nettle) In 
be in constant regular movement. Chemically, the composition 
of this fundamental substance in plants and the different classes 
of animals is similar, but not identical. 

Cell-walls have been shown (Leydig and Schultze) not to be 
indispensable ; an organic cell has (1850-01) been delined as o nuutt 
of protop'asm surrounding a nucleus. Yet Ilaickel, Strieker, and 
others have shown that all cellular functions may be, performed by 
non-nucleated cells. The essential property of these, " physiological 
units" appears then to be, merely, a certain individuality, with the 
endowment of vitality. 

All physiologists do not admit the exclusive activity of cells. I >i . 
Beale asserts two states of organic matter, in the tissues and 
organs of the living body; germinal matter (mostly, hut not uni- 
versally or necessarily, contained in cells), and formed material, 
which has changed from the active to the passive state, from which 
it becomes effete and excremcntitious. The latter is usually 
furthest from the central and more vital portions of cells or other 
forms. 

Dr. J. H. Bannett advocates molecular physiology ; believing 
that activity for development and function resides in the molecdu 
or particles, within or without organic cells and other formative 
elements. Probably there is some truth in all these views ; while 
each is too exclusive. Life is probably the endowment of the whole 
germ from which the organism is evolved ; and pervades all parts, 
though not with equal intensity or degree, according to their uses 
and functions. 

Organic Cells. 

Cells are, when first originated, nearly globular (spheroid) in 
shape. Mutual compression often makes them polygonal (many- 
sided), and especially hexagonal (six-sided). By development and 
transmutation, some cells are converted into fibres, and others 
into tubes. Some remain as cells until disintegrated and destroyed. 

Some, as blood cells, chyle and lymph cor- 
puscles, and spermatozoa, float or move in 
liquids. Others become fixed as parts of 
firm tissues ; as, for example, those of which 
the prismatic columns of tooth-enamel are 
constructed. 

In connection with membranes, there is 
a variety in the forms of cells, often ar- 
ranged in layers. Three kinds of epithelial 
or pavement-cells are found : Usselhteil, 
Epithelium. C yii ndri( . a ^ an(1 ciltoted epithelium. The 



Fig. 133. 
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first arc rounded at first but become flattened and polygonal. 
They exist in tbe cuticle or scarf-skin, conjunctiva of the eye, the 
mouth, pharynx, oesophagus, vagina, serous and synovial mem- 
branes, many gland-ducts, bloodvessels, and lymphatics. Cylindri- 
cal or conical epithelial cells are found, from the cardiac orifice of 
the stomach along the alimentary canal to the anus, and lining the 
gland-ducts communicating with the stomach and intestines ; also, 
in the greater portion of the male 
urino-genital apparatus, and in Fig- 134. 

the female urinary passages. Oil- ^ 



pared, when viewed under a mi- 
croscope, to the undulations of a field of grain in the wind. The 
result of their movement is usually to produce a current (in a tube, 
for example) in one direction. Such cells are found in the human 
body, lining the nasal cavity, except the strictly olfactory portion ; 
in the frontal sinuses, lachrymal canal, and mucous surface of the 
lids of the eye ; the upper part of the pharynx, soft palate, Eusta- 
chian tube, and middle ear or tympanum ; all the respiratory tract, 
from the glottis to the terminating ramules of the bronchial tubes ; 
in the epididymis of the testicle; and in the female generative 
organs, from the neck of the uterus to the fimbriated extremities 
of the Fallopian tube. 

Powers ascribed to organic cells, under different circumstances, 
are various. 1. Selection. — Each cell has capacity to select and 
absorb from the common reservoir, the blood, just such materials 
as are appropriate to its place and action ; fat in the adipose 
tissue, neurin in the ganglia, urea in the kidney, etc. 2. 
Elaboration. — Some cells only possess this power, to modify or 
elaborate material selected. Thus, in the liver, bile is partly a 
product of such an action in the cells of the organ ; and so is milk 
in those of the mammary gland. 3. Simple absorption is effected 
by some cells, as those which cover the villi or minute projecting 
tufts of the lacteals, through which chyle is taken up from the 
small intestine. 4. Elimination, or secretion and excretion, is 
performed by others ; as those of the kidney, sweat-glands, etc. 5. 
Aeration of the blood is accomplished by the vesicles of the lungs ; 
which, however, are larger than ordinary cells, so called. 6. 
Conveyance, of oxygen is attributed to the red cells or corpuscles of 
the blood. Most necrologists now deny the character of true cells, 
with a cell wall, to these corpuscles. 7. Change of form, producing 
linear contraction, belongs exclusively as a function to muscle cells. 

8. Sensation, thought, and emotion, so far as they are physiologically 
related, have for their instruments gray nerve-cells in the brain. 

9. Lastly, cells may reproduce other cells— by subdivision or pro- 
liferation, i. e., new cells being formed from them. 

Most cells are nucleated; that is, have within the cell wall a 
more minute body, often itself cellular. The action of chemical 



iated cells are so called from the 
presence on their summits of ex- 
tremely minute cilia, or lash-like 
processes ; which, during life, and 
For a time after death, are inces- 
santly in waving motion; com- 





Ciliated Epithelium. 
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substances, as acetic acid, is not the same upon the cell-wall and 
the nucleus. The latter grows darker and more distinct under 
acetic acid. The nucleus is, also, more readily than the cell-wall, 
stained with an aminoniacal solution of carmine. Cells may con- 
tain several nuclei. Sometimes nuclei become separately developed. 
The contenls of different cells vary much more than their walls ; but 
the causes of their selective and other peculiar powers are beyond 
special explanation. A plausible supposition as to the origination 
of some cells has been founded upon an experiment of Aschenoo ; 
viz., on dropping very small drops of oil into a solution of albumen, 
each droplet surrounds itself with an albuminous pellicle or cover- 
ing, resembling closely an organic cell. 

Fig. 135. 



a. n CD 




Multiplication op Culls. 



Partial explanation, only, of the transmission of fluids through 
cells and other elements of" tissue, is found in osmosis, or endosmo- 
sis and exosmosis. Tliese terms are applied to the transition of 
fluids through animal membranes ; so that, two different fluids 
being on opposite sides of a membrane, an exchange takes place 
between the two. For example, if a fresh piece of membrane Ik; 
stretched between a solution of salt and a quantity of pure water, 
after a while the solution will become more dilute, and tbe water 
on the other side will taste of salt. More of the pure water, how- 
ever, has passed through, so that the quantity of the salt solution 
is increased, and that on the other side is lessened. The more 
abundant imbibition is called endosmosis; the lesser, exomosix. 
Instead of salt, sugar, gum, albumen, etc., may be employed. 

Conditions affecting osmosis are, 1. The freshness of the mem- 
brane. 2. Extent of contact between it and the liquids. The 
greater this is, the more rapid the flow. 3. The nature of the 
materials used. Dutrochet found that, through ox-bladder, water 
would pass into a solution of albumen or of sugar with a force 
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more than twice as great as into one of gum, and three times as 
great as into a solution of gelatin. 4. The position of the mem- 
brane ; (.;/., with mucous membrane, as to which of the liquids 
the mucous surface is presented. 5. Temperature. Endosmosis 
is most active at a moderately elevated heat. 6. Pressure affects 
it considerably. The greater the pressure, other things beiii" 
equal, the more rapid the imbibition. 

Sometimes, as when water and albumen are used, endosmosis 
occurs without any returning exosmosis. Generally, the stronger 
current is from the less dense to the more dense liquid. In the 
case of alcohol and water, it is, as an exception, the reverse. It 
appears that the force of osmosis does not depend upon the degree 
of attraction of the liquids for each other, but upon the attraction 
of the membrane for the liquids, by which it taken them into, and 
passes them through its substance. The movement of a fluid in a 
continuous current, as it occurs constantly, during life, always 
favors endosmosis. So does the extent of contact produced by the 
minute ramification of the capillaries. Albumen, under ordinary 
circumstances, as already stated or implied, is not capable of en- 
dosmosis or exosmosis itself, though water will endosmose into it. 

Dialysis is a name given by Graham to the process of transition 
of materials in solution through a permeable septum, by which 
substances mixed together may become separated from each other. 
He distinguishes bodies into colloids and crystalloids ; the former, 
comprising organic matters and a few inorganic ones, not passing 
through a membrane used as a dialyser, while crystalloids do freely. 
Saline substances and sugar are crystalloids; albumen, gelatin, 
starch, hydrate of aluminium, and hydrated silicic acid, are ex- 
amples of colloid substances. This difference of diftusibility no 
doubt has its influence in the living body, although its bearings 
are uot yet fully discerned. 



It is almost certain that fibres are directly organized from plasma, 
in the white fibrous and yellow elastic tissues. Of simple mem- 
branes so formed, probably the only examples are, the capsule of 
the lens of the eye, the layer at the back of the cornea, and the 
"basement membranes" of mucous tissue, upon which cell-layers 
are formed. 



As all the tissues arc compounded of the few elementary forms 
already mentioned, with more or less modification of the contents 
of c-lls and tubes, and of structureless intervening substance tfceir 
classification must be somewhat arbitrary. The clearest and most 
convenient arrangement of them is the following :— 



Fibres and Membranes. 



Tissues. 



Fibrous, 
Elastic, 



Connective, 



Corneous, 
Fatty, 



Cartilaginous, 



Mucous, 
Serous, 



Osseous, 
Dermoid, 



Muscular, 
Nervous. 
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To these might be added, perhaps, tubular tissue ; that of the 
capillary bloodvessels, laeteals, and Lymphatics. 

Connective tissue is also called areolar or cellular tissue. It || 
the most abundant of all, and is the packing tissue of the body ; 
being placed between muscular fibres and nearly all other con- 
tiguous yet separable parts. Its structure is essentially Qbro- 
cellular. Connective-tissue corpuscles (irregularly stellated) arc 
recognized in it by Virchow and others. 

Fibrous tissue is white, tough, and llexible. It exists in liga- 
ments, tendons, periosteum, and certain membranes, as the dura 
mater of the brain, and the outer layer of the pericardium ; and 
in the outer coat of the arteries. 

Elastic tissue is yellowish in color, and microscopically more 
tangled in structure than the white fibrous tissue. Some of the 
ligaments of the spinal column possess it, and it is united with 
muscular tissue in the middle coat of arteries. It contains dadin, 
which differs somewhat from gelatin. 



Fig. 136. Fig. 137. 




White Fibrous Tissue. Yellow Fibrous Tissci. 

Cartilaae is met with in many places in the body ; between the 
vertebra? of the spine, between the ends of bones, at the joints con- 
necting the ribs with the sternum, making the flexible portions of 
the nose and ears, and the edges of the eyelids. It is also the 
basis of formation of the bones. Cartilages may, therefore, I* 
classified as temporary and permanent. The latter nre sometimes 
subdivided into the cellular, hyaline, una fibrous cartilages. 

Osseous or bony tissue is compounded of ostein or bone-cartila?e 
and mineral matter, chiefly phosphate of calcium (see AnaUmj). 
A modification of it is seen in the dentine of the teeth ; which als" 
present two other peculiar substances, the cementum which covers 
the fangs, and enamel, the covering of the crowns of the teeth. 
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Dermoid tissue, or skin, is intermediate between, or composed 
of, fibrous and areolar or connective tissue (see Anatomy). 



Fig. 138. 




Fibrous Cahtilaoe. From this Symphysis Pubis. Magnified. 

Corneous or borny tissue is represented in man by tbe nails ; the 
hairs are not far removed from it, although of a somewhat special 
tubular structure. 

Fig. 139. 




Osseous Tissue. 

Fatty tissue is formed by the distribution of drops of semi-fluid 
oleaginous matter in cellular spaces of connective tissue. Fat lies 
under the skin, and gives roundness to the face, trunk, and limbs ; 
besides furnishing cushions to prevent pressure on other parts, and, 
by its non-conducting power, to protect the body from undue loss 
of heat. Cushions of fatty deposit are also found behind the eye- 
ball, around the heart, kidneys, and other parts. Fat is absorbed 
when waste of the body exceeds tbe supply of food; seeming to 
afford fuel for the "combustion" which generates animal heat. 

Mucous (issue lines all those cavities of tbe body which commu- 



234 



PHYSIOLOGY. 



nicate with the exterior ; the orbit of the eye, the mouth, nostrils 
throat, alimentary canal, bladder, vagi- 
Fig. 140. na, uterus, etc. It consists of a base- 
ment membrane, on w hich is r layer 
of epithelial cells, already described. 

Serous tissue envelops the Oisani 
contained in the great cavities of the 
body ; as the lungs, abdominal organs, 
etc. It is, in those situations, always 
double, to lessen friction. It is thin, 
and very smooth, covered with epithe- 
lium, and moistened with serum or 
serosity. 

Glandular structure is not identical 
in all the glands ; but in each consists 
of cells, clustered or conglomerated 
Fat Vksicles. together variously. The differences 

belong to descriptive anatomy. 
Parenchymatous tissue is spoken of as existing in the fiver, kid- 
neys, lungs, and other large organs. The analogy between the 
lungs and secreting glands is close ; but the air vesicles are larger 
and open freely into the bronchial ramifications. 

Muscular tissue is of two kinds. That of the voluntary muscles 
(of locomotion, etc.) is red, and composed of fibres; each fibreof 
fibrils, and, as shown by the microscope, each of these of cells, 
(sarcous elements) end to end.' Stride or circular marks indicate 

Fig. 141. 





Stktprd Muscle.— 1. Longitudinal cleavage. 2, 
n, 4. Transverse cleavage. 5. A detached disk. 
7, 8. Separate fibrillcc. 

the line of separation between the cells 
of the fibrillar of a fibre, bound in its 
sheath or sarcolemma. The contraction 
of this red, striped or striated muscular 
tissue, occurring by the widening and 

shortening of the fibrillary cells, is quick, smooth musm* 

i The truly cellular nature of these minute muscular elements is now 
denied by several physiologists. 
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limited, and short in duration. In the heart only is this striped 
tissue altogether beyond the influence of the will ; although it is 
almost entirely involuntary in the pharynx except at its upper part, 




Nerve Cells. 



and is rather controlled by erao- 
tion than by will in the muscles 
of expression in the face. 

The other muscular tissue is 
pale or white, and non-striated ; 
it is formed of spindle-shaped 
fibre-cells, overlapping each 
other ; very often in bands rather 
than in bundles. It is always 
involuntary. Examples of it are 
in the muscular coat of the sto- 
mach and intestines, tunica 
dartos of the testicle, and in 
that of the bladder ; the uterus, 
especially during pregnancy ; in 
the gland ducts,' and the middle 
coat of arteries. 

Nervous tissue is also of two 
principal kinds ; the gray vesi- 
cular and the white tubular; the 
first in the ganglia, spinal mar- 

N;:rve Filaments. — A. Diagram of 
nerve-tubule, a. Axis cylinder, b. 
Inner border of white substance, c, c. 
Outer border of same, d, d. Tubular 
membrane. B. Tubular fibres, e. In 
natural state. /.Underpressure. c/,g\ 
Varicose fibres. 
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row, and brain, though not constituting the whole of these. The 
iirst, formed of nucleated nerve-cells, many of them with processes 
(bi-polar, multi-polar), is active, cumulative, or reflective in func- 
tion ; the other, white tubular matter of the aerves and commis- 
sures, is simply capable of transmission and communication. 
Some of the nerves, especially of the "sympathetic" or ganglionic 
system, are gray and gelatinous ; but still unlike the gray or cine- 
ritious nerve-tissue of the ganglionic centres. The substance of 
all the nerves is very soft, when examined soon after death. 
Minute examination shows a difference between the central pari 
of the nerve-filament {axis-cylinder) and the medullary matter 
around it, often called the white substance of Schwann. This latter 
appears to be absent or deficient in the branches of the olfactory 
nerve, and in most of the nerves of the ganglionic system. 



CHAPTER IV. 

ORGANIC FUNCTIONS. 

Two classes of functions (meaning by function action, operation) 
arc performed by organs or apparatus in the animal body. Our 
class is of actions common, in nature though not in method, to 
plants and animals. These arc the functions connected with the 
nutrition of the organism ; organic or vegetative functions. Such 
are absorption, assimilation, circulation of fluid, aeration, secre- 
tion, and reproduction. Others are entirely peculiar to animals ; 
as sensation and spontaneous locomotion. These are animal func- 
tions, or functions of relation. 

Comparison of Animals and Plants. 

The differences between animals and plants are several. Plants 
are without most of the organs which the movements and endow- 
ments of animals require , as the stomach, liver, heart, etc. The 
chemical composition of the tissues of plants is simpler. Hants 
require inorganic matter for their food ; as, carbonic acid, am- 
monia, potassa, etc. ; animals must have organic matter ; as, what 
we call our vegetable and animal food. Plants may thus be said 
to prepare organizable material for animals. Animals elaborate it 
further for their own substance, and then, by various actions, 
restore it again to the inorganic world. Water, though an inorganic 
substance, is a common vehicle for both. So, we find water, ' - 
bonic acid, and ammonia to be typical inorganic materials absorbed 
by plants through their leaves and roots, to be assimilated in the 
sap, and organized into stem, leaves, flowers, etc. Again, water, 
carbonic acid, and ammonia are common and representative results 
of life-processes in animals, after organization has made them 
effete and thrown them out in excretions and exhalations. 

Animals and plants both require aeration. But their action 
upon the air is different, even opposite. During the daytime, 
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plants absorb carbonic acid from the air, and give out oxygen. 
Animals absorb oxygen, and return carbonic acid. 

Sensation and locomotion are altogether animal functions. Yet 
apparent exceptions to this exist ; as, in the shrinking of the sen- 
sitive plant when touched, the closing together of the leaflets or 
lobes at the extremity of the leaf of the Venus' fly-trap, rhythmic 
movements of the steins of plants called oscillatorise, and actual 
locomotion of the zoospores (germinative seed-like particles) of 
Algae. These are difficult of precise explanation ; but it is evi- 
dent that they are not exactly the same as the sensibility and 
truly spontaneous locomotion and other varied movements of ani- 
mals. In their lowest and simplest forms, animals and plants ap- 
proach each other very closely ; so much so that doubt exists, in 
certain instances, to which kingdom to refer some of them. Some 
naturalists (Cassin, Wilson, and Hseckel) have proposed, there- 
fore, a third intermediate kingdom of primal ia, or protista. 

The animal functions, sensation and spontaneous motion, are 
called functions of rt lotion, because they bring the body into rela- 
tion with the external world, and its own different parts with each 
other. 

Man, as an animal, resembles in general structure the other 
animals of the class Mammalia, i. e., those who suckle their young. 



But he has some peculiarities, which, apart from his higher mental 
and spiritual endowments, separate him, even, from the apes and 
other quadrumana, which resemble him most. These are, in brief, 
I lie erect posture, curves of the spine, width and capacity of the 
pelvis, depth of the socket of the hip-joint, long legs and short arms, 
wide and strong knee-joint, firmly arched foot, backward -project- 
ing heel, prominent chin, even rows of teeth, absence of inter- 
maxillary bone in the upper jaw in the mature skeleton, head 
balanced equally upon the spine, large head and brain, speech, 
laughter, and tears. 



Fig. 145. 




Hand of Man and of Orang. 



PART II. 
SPECIAL OR FUNCTIONAL PHYSIOLOGY. 



CHAPTER I. 

ALIMENTATION. 

Tins comprehends, after prehension, or the taking of food, mat- 
tication, insalivation, deglutition, digestion, absorption, a&simimion, 
and, as the final result of all, nutrition. 

Mastication and Insalivation. 

These are accomplished together ; by the muscles of the jaws, 
which make the teeth divide the food, acting at the same time 
with those of the tongue, to mix the saliva with it. The temporal, 
masseter, and pterygoid muscles are chiefly used in mastication. 

The salivary glands are the parotid, submaxillary, and su6- 
Ungual. Different opinions exist as to the respective net ions of 
their secretions. The mucus of the mouth, from numerous fol- 
licles, is added to them in mastication. It seems to be shown, 
that the mixed fluid will, out of the body, act upon starch, con- 
verting it first into dextrin, and then into sugar. Several experi- 
menters have found saliva from the different glands to act in the 
same manner. As this effect is prevented by the presence of 
acid, it appears to be entirely arrested in the stomach. Dr. Dalton 
concludes that the saliva does not, therefore, digest starch ; but 
that its solution is effected in the small intestine by the pancreatic 
juice. Dr. A. Flint, Jr., asserts the more generally held opinion, 
that at least a considerable part of the starch of food is changed 
into sugar by the saliva. This fluid is peculiar in containing, 
though not invariably, sulpho-cyanogen. Its active principle, 
ptyalin, or salivin, is a nitrogenous substance, analogous in com- 
position and catalytic agency, to diastase of the seeds of plants ; 
by which the change from starch to sugar is effected at a certaiu 
stage of germinal development. 

Deglutition. 

When the "bolus" of masticated food is forced by the muscles 
of the tongue and palate through the fauces and over the epi- 
glottis into the pharynx, the constrictor muscles of the latter carry 
it downward ; the contraction of the oesophagus upon it conveys it 
through the cardiac orifice of the stomach into that organ. An 
indispensable part of the process of deglutition is the adjustment 
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Fig. 14G. 




Deglutition.— 1, 1. Section of head. 2. Spinal canal. 3. Hard palate. 9. 
Epiglottis. 11. Trachea. 30-34. Pharyngeal muscles. 35-37. (Esophagus. 

of the epiglottis, as a lid to the larynx, which is by it protected 
from the entrance of what is swallowed ; which must pass over 
the glottis, as the windpipe lies in front of the pharynx. If one 
breathes (as in laughing) at the moment of swallowing, choking 
ensues, from a morsel or"a drop of liquid going " the wrong way." 
The irritability of the larynx is itself protective by the violent 
spasmodic efforts produced, expelling the intruding substance. 
When we swallow, the pharynx and larynx are raised up, by the 
stylo-pharyngeus and superior constrictor muscles. 

Gastric Digestion. 

Entering the stomach, the food is still kept in motion ; bring 
carried slowly around by a sort of churning movement of the mus- 
cular fibres of the stomach. Thus the gastric juice is thoroughly 
mixed with it. This fluid consists of an acid solution containing 
pepsin. The acid is either chlorohydric (muriatic) or lactic acid : 
sometimes an acid salt of phosphoric acid. Dr. Dunglison found 
chlorohydric acid in Alexis St. Martin's' stomach, in 1833. The 
same subject was experimented upon by Profs. R. E. Rogers and 
F. G. Smith, in 1856 ; these observers concluding that the princi- 
pal agent of digestion was lactic acid. 

Pepsin is a nitrogenous body, considered to be analogous in its 
mode of action to the fermenting principle of yeast, or to the 

1 A patient of Dr. Beaumont of Ohio, whose stomach was wounded 
by the bursting of a gun, leaving a permanent opening or fistula. 
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The Stomach. 



diastase of plants, already alluded to. Being complex, it is prone 
to chemical change ; and, by contact, institutes a special kind <>!' 
chemical movement among the particles of food with which it is 
mixed. The gastric juice is believed to digest especially nit/m- 



Fig. 148. 



Fig. 149. 





Mucous Membrane op the Stomach, Perpendicular Section ok the 
Magnified. Same.— a. Ncclc of a gastric tubule. 

b. Fundus, c. Orifices of tubules. 
m. Muscular coat. 

qcnom food; as the lean of meat, the gluten of bread, and the 
casein of milk. The products of this digestion have been, by Left- 
mann, called peptones; that of albuminoid food, albummme. 
Gastric juice is not present in any quantitv in the stomach when 
it is empty ; but begins to be secreted by its glands as soon as 
food is taken. The amounts of the digestive fluids secreted in a 
man in 24 hours are thus stated by Dr. Dalton :— 

Saliva. 2.880 pounds. 

Gastric juice 14.000 

Bile ' 2.420 » 

Pancreatic juice 1.872 ' 



21.172 
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The result of gastric digestion is called chyme. Besides the 
action of the gastric juice upon nitrogenous matters, no doubt 
some easily soluble substances are ready for ab- 
sorption as soon as they enter the stomach. Fig. 150. 
This is probably the case with sugar and dilute 
alcohol. Strong alcohol, as raw spirits, irritates 
the stomach, and interferes with secretion and 
absorption. Many dissolved medicines also are 
absorbed at once, into the capillary bloodvessels 
of the stomach. 

The pylorus is a muscular valve constricting 
the right end of the stomach, so as to prevent the 
passage of undigested food. When reduced to 
chyme, it is allowed to pass into the duodenum. 

Intestinal Digestion. 

Bile and pancreatic secretion are poured into 
the duodenum by the ducts of the liver (and gall 
bladder) and pancreas. It is the common opinion 
that both continue and complete the digestion 
of food ; especially fatt y food. In two modes is 
this believed to take place. One by the alkaline Follicles of 
material (soda, potassa) of the two secretions pig> 8 Stomach. 
saponifying the fat, that is, making a soap by 
combining with the fatty acid, oleic, palmitic, or stearic, etc. 
Soap is soluble in water, and thus absorbable ; as fat or oil is not. 
Also, an emulsification or suspension takes place, like that made 
by mixing oil first with gum arabic and then with water ; so that 
in the state of minute subdivision, almost identical with solution, 
the oil may be absorbed. Dr. Dalton, however, does not admit 
that the bile takes part in digestion, although acknowledging that 
very little of it is excreted from the bowels, and that the larger 
amount of it not passing out must have some important function 
to perform before its re-absorption from the intestinal canal. 

Absorption. 

The pancreatic juice, containing the organic agent pancreatin, 
is considered by Dr. Dalton and others to emulsif y fatty materials 
of food. By this process, and the continued action of the gastric 
juice derived from the stomach, chyle is formed. This is absorbed 
by the villi or minute velvety tufts of the terminations of the 
lacteal vessels. Each villus contains the loop-like beginning of a 
lacteal tube ; and each is covered by a layer of epithelial cells. 
It is uncertain whether* these cells fill by absorption and then 
burst into the interior of the villus, or whether they simply 
transmit the chyle ; probably the latter. Lacteals receive their 
name from the milky appearance of chyle, which is especially 
marked after a meal. All of these vessels pass through mesenteric 
glands to empty into the thoracic duct. Besides lacteal absorption, 
the bloodvessels of the small intestine, like those of the stomach, 
absorb the products of digestion. This absorption goes on, com- 
monly, very rapidly ; carbonate of lithia, for instance, taken into 
21 





Villi of Intestine. 



Piece of Ileum. 



substances must be liquid or gaseous ; but even insoluble bodies, 
as oil, or particles of cbarcoal, slowly find their way into tin yen- 

sels. The veins of the upper 



Fia. 153. 




portion of the alimentary 
canal empty into the jmtal 
vein. This goes to the liver, 

Side View of a Portion of Is- 
tkstinal mucous m km li ha tie of a 
Cat,»bhowino a Pkyer'b Olasd 
(a). It is imbedded in the submu- 
cous tissue (/), the line of separa- 
tion between which and the mucoui 
membrane passes across the gland. 
b. One of the tubular follicles, the 
orifices of which form the zone of 
openings around the gland, c. The 
fossa in the mucous membrane, A 
Villi, e. Follicles of Lieberkiihn. 
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subdividing into capillaries as it enters that organ. Probably the 
secretion of the glands of the small intestine (succus entericus) may 
have some digestive action ; but it has not yet been demonstrated. 
Brcwm's (or Brunner's) glands, of the duodenum, secrete a fluid 
like the pancreatic juice. The glands of Peyer probably belong to 
the lymphatic system. Undigested food is, as refuse, conveyed, by 
the peristaltic action of the intestinal tube, through the ileo-colic 
valve to the large intestine, to be excreted as a part of the feces. 

Assimilation. 

With good reason, this is ascribed as a principal function to the 
liver ; through which so much blood, enriched, after eating, by the • 
materials digested and absorbed, passes, entering by the portal 
vein. Exactly what is done in this process we cannot explain. 
After death, Bernard and others have found a saccharine substance, 
glucose, liver-sugar. Pa vy asserts this to be a post-mortem educt. 
A sugar-producing substance, at least, glycogen (hepatin, liver 
dextrin), must be admitted to be formed naturally in the liver. 
Its after destination is doubtful, except that, by the hepatic vein, 
it goes on toward the general circulation. Some believe that it 
acts as a "fuel for combustion," for animal heat, being "burned 
off" in the lungs. Dr. McDonnel has proposed the view that, in 
assimilation of blood brought by the portal vein, glycogen com- 
bines with nitrogenous materials of the food, to make plastic mate- 
rial for tissue. 

Besides the liver, the mesenteric glands are almost certainly 
assimilating organs. Chyle is obviously altered by its passage 
through them. In foetal 
and infantile life the 
thymus and thyroid 
glands probably have 
the same use. The 
lymphatic glands are 
supposed to restore to 
the lymph reabsorbed 
by the lymphatics (as 
the surplus of nutrition) 
all over the body, some 
qualities necessary for 
its further utility. Gray 
ascribes to the spleen the 
office of regulating the 
quality of the blood, by 
producing new blood- 
corpuscles when they 
arc deficient, and de- 
stroying a portion of 
them when they are excessive. It may be remarked that this 
theory is not certainly established. Move probable is the opinion 
that the spleen is a diverticulum or reservoir of blood, receiving it 
especially from the stomach when that organ is functionally inac- 
tive. A case has been reported {Med. Times and Gazette, Dec. 7, 



Fig. 154. 




Thymus. 
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1867), in which the spleen was removed entirely ; yet the woman 
recovered and seemed to have good health. 



Nutrition. 



This term may of course, he attached to all that concerns the 
alimentation of the body. Physiologically, however, it is applied 



Fig. 1! 




The Lymphatics. — a. Receptaculum chyli, commencing the thoracic duct 
c. Descent of the latter to its termination, v. Innominate vein. 
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more especially to the direct appropriation of plasma of the blood 
to the building up of the tissues. Nutrition, in this sense, com- 
prises four processes : formation, development, growth, and repair. 
The first two of these are predominant in embryonic life. Growth, 
as well as development, goes on from conception in utero to matu- 
rity. After that, repair is the only result of nutrition ; repair of 
tissue destroyed in active or passive waste, or by disease or injury. 
Construction and destruction are going on together throughout 
life 

In the formation and repair of organs, the selective power of 
cells, or their nuclei, is manifest. Harmony of action is also 
observed in the constructing of contiguous or related parts, as 
though there were a purposive combination among them. Thus, 
the eye and its orbit, the brain and the skull, are proportioned to 
nu ll other. Most wonderful is the exact symmetry of the two sides 
of the body and of most of the organs. When this is interfered 
with, during gestation and development, deformity results ; as 
spina bifida from imperfect union of the two halves of the spinal 
column, or hare-lip from a similar want of closure near the middle 
of the face. 

The conditions necessary to the healthy nutrition of any part of 
the body are, 1, a sufficient supply of blood ; 2, good quality of 
the blood ; 3, supply of nerve-force ; 4, functional exercise ; 5, due 
intervals of repose. 



CHAPTER II. 

CIRCULATION. 

Tite distribution of the blood throughout the body is effected 
by the heart, arteries, capillaries, and veins; a continuous closed 
system, with no outlet, except by transudation through the walls 
of the capillaries. 

Action of the Heart. 

—The heart in man is double, as though two hearts were placed 
side by side. In foetal life they communicate directly ; but after 
birth indirectly only. One-half of the heart, the right, receives 
venous blood from the body -and propels it to the lungs ; the other, 
the left, receives arterial blood from the lungs, and, through the 
aorta and its branches, sends it all over the body. The right half 
might, therefore, be called the respiratory heart, and the left the 
systemic. 

Cavities. — Each of these halves of the heart has two cavities ; 
an auricle and a ventricle. The first is a receiving, and the last 
a propelling cavity. The right auricle receives venous blood from 
the venae cavse, and pushes it on into the right ventricle. This 
then propels it, through the pulmonary artery, to the lungs. The 
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Fig. 150. 




The Right Auricle and Ventricle opened, and a Part op thethRioht 
and Anterior Walls removed, so as to show their Interior. J^.— L Su- 
perior vena cava. 2 Inferior vena cava. 2'. Hepatic veins cut short. 3. Right 
auricle. 3'. Placed in the fossa ovalis, below which is the Eustachian valve. 
3'' is placed close to the aperture of the coronary vein. -f-, +. Placed in the 
auriculo-ventricular groove, where a narrow portion of the adjacent walUof 
the auricle and ventricle has been preserved. 4,4. (Cavity of the right ventricle; 
the upper figure is immediately below the semilunar valves. 4'. Large column* 
carnea or musculus papillaris. 6, 6', 5". Tricuspid valve. 6. Placed in the 
interior of the pulmonary artery, a part of the anterior wall of that vessel 
having been removed, and a narrow portion of it preserved at its commence- 
ment where the semilunar valves are attached. 7. Concavity of the aortic arch 
close to the cord of the ductus arteriosus. 8. Ascending part or sinus of'the 
arch covered at its commencement by the auricular appendix and pulmonary 
artery. 9. Placed between the innominate and left carotid arteries. 10. Ap- 
pendix of the left auricle. 11, 11. The outside of the left ventricle, the lower 
figure near the apex. 



left auricle receives blood from the lungs, and transfers it to the 
left ventricle, which then propels it out by the aorta. 
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The size of the heart is about that of the closed fist. Anatomists 
State that it continues to grow later in life than any other organ. 
Each of the ventricles will hold about three 
ounces ; each of the auricles, rather less. 
The walls of the ventricles are much thicker 
than those of the auricles ; those of the left 
being thickest. The force of contraction of 
the left ventricle is estimated by Valentin 
at J s of the weight of the whole body ; of 
the right, half as much. The latter has to 
send blood only through the lungs ; the for- 
mer, through the whole body. 

The tissue of the heart (enclosed in the 
pericardial sac) is muscular ; of red muscular 
fibres, spirally arranged ; a sort of double 
or returning spiral. When it contracts, 
that is, during the systole or contraction of 
the ventricles, the heart elongates 1 (as shown 
by Dr. Pennock, of Philadelphia), and is 
twisted forwards so as to strike the left side 
below the nipple. This constitutes the 
impulse. The dilatation of the cavities of 
the heart appears to result from elasticity 
only ; it has almost no appreciable suction 
power. 

Valves. — Between each auricle and the corresponding ventricle 
there is a membranous and muscular valve ; the tricuspid valve 
for the right side, the mitral for the left. (See Anatomy.) After 
the auricle contracts, the contraction of the ventricle foliows ; and 
with this, the muscular columns of the auriculo-ventricular valve 
close it against the return of the blood. When the ventricles have 
contracted, the rebound of the arteries pushes out the pocket-like 
semilunar valves of the aorta and pulmonary artery, so as to close 
them together. 

The cause of the heart's action is, probably, the contractility of 
its muscular tissue, under the stimulation of oxygenated blood. 
Brown-Sequard's theory of its being due to the action of carbonic 
acid in the blood is untenable. Rhythmic (i. e., regularly alter- 
nating or successive) contraction is the general, indeed the univer- 
sal law of healthy muscular tissue ; as has been proved lately by 
M. Marey's experiments, even when it seems to be continuous, 
The form of the heart, and the arrangement of its fibres, are such 
as to give a magnitude to its alternation of action and repose, such 
as is only seen in the body elsewhere in the muscular movements 
of respiration. Although minute ganglia are discoverable in the 
tissue of the heart, and branches of the pneumogastric nerve go 
to it, so that it is under the influence of the nervous system, and 
is often much affected by its condition (as in emotion), yet this in- 
fluence seems to be modifying rather than essential; 

Sounds. — Placing the ear over the heart, we hear two sounds — 

' The common statement is, that the heart is shortened during the 
systole. 
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lub-dup— the first longest and loudest. If we divide the whole 
time of the two sounds and the following pause into four equal 
parts, the first sound, and the interval between it and the Second, 
will occupy two of these, or half of the whole time of the rhythm ; 
the seeond sound, nearly one part, or one-fourth of the whole ; and 
the pause a little more than one-fourth. The first sound occun 
with the systole or contraction of the ventricles ; the second, with 
their diastole or dilatation. 



Fig. 158. 




Semilunar Valves. 



The causes of the first sound arc, 1, the closing, with vibration, of 
the auriculo-ventricular valves; 2, the impulse against the wall of 
the chest ; 3, the rush of blood into the vessels; 4, the friction of 
the muscular fibres of the heart against each other. The cause of 
the second sound is, the flapping together of the semilunar valves 
of the aorta and pulmonary artery, with the arterial rebound 
during the diastole of the ventricles. During the first sound, the 
ventricles are contracting, and the auriculo-ventricular valves are 
closed ; the semilunar arterial valves are open. During the second 
sound, the ventricles are dilating, the auricles contracting, the 
mitral and tricuspid valves are open, and the semilunar valves of 
the arteries closed. 

The heart contracts, in an adidt, from 70 to 75 times in a minute, 
while in health and at rest. Its average rate is: — 



At birth, times in a minute 110 to 120 

First, year " " " . ' . . . . Il'O " 115 

Second year, times in a minute ..... 115 " 100 

Third year " " " 100 " 90 

Seventh year " 90 " 85 

Fourteenth year " " 85 " 80 

Middle life " " " 75 " 70 

Old age " " " . . 70 " 50 



In very advanced age, however, sometimes it quickens greatly. 
Dr. Guy found that the pulse was most rapid in the standing 
posture ; next sitting, slower lying down. This depends on the 
muscular effort made in supporting the body. In the female it is 
a little more rapid than in the male of the same aire. In disease 
it is much more often accelerated than retarded. Great debility is 
nearly always accompanied by acceleration as well as feebleness of 
the pulse at the wrist, and of the impulse of the heart. Guy 
found the pulse somewhat more rapid in the morning than in the 
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evening during health. In disease, it is commonly most rapid in 
the evening. 

Fig. 159. 




View of the Base of the Heart.- o, 1. Right auricle. 2. Tricuspid valve. 
3. Right ventricle. 4. Pulmonary artery. 5. Left auricle. 6. Mitral valve. 7. 
Left ventricle. 8. Aorta, b shows the mitral and bicuspid valves open, and the 
arterial valves closed, c shows the opposite ; as during the systole of the ven- 
tricles. 

Ordinarily, there is a nearly constant relation between the pulse 
and the frequency of the respiratory movements ; there being one 
respiration to three or four pulsations of the heart. 

The Arteries. 

All arteries, except the largest, having (unstriped) muscular 
tissue in their middle coat — the smallest arteries the most — this 
must have some influence upon the flow of the blood through them 
after their reception of it from the heart. The arteries are found 
empty after death ; as, in their last contraction, they force the 
blood into the less resistant veins. Savory asserts the normal state 
of the arteries during life to be one of tension. 

The common view among physiologists at the present time is, 
that the sole office of the muscularity of the arteries is, to limit, 
by resistance, the amount of blood passing through them. That is, 
as Virchow has expressed it, the more healthy and vigorous the 
action of an artery, the less blood goes through it. This opinion 
is founded upon some experiments of the Webers ; who found that 
the intestinal canal, heart, and arteries, when powerfully acted 
upon by galvanism, were thrown into a state of rigid or tonic con- 
traction. They thence concluded, that, though the intestinal tube 
has peristaltic contraction, and the heart ah alternating impulse, 
the arteries have normally only a power to become rigid with a 
curtain calibre when blood is forced into them. 1 The elasticity of 

1 See Transactions of the American Medical Association, 1856, .and 1872, 
for nrijriiments by the present writer, in opposition to this view, and 
advocating the existence of an actively propelling power in the arteries. 
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the arteries must have much to do with the change of the flow of 
blood, gradually, from an intermittent to a steady stream, such as 
we find passing from the capillaries to the veins, and through the 
latter to the heart . If we admitted an active propulsive power in 
the arteries, supplementary (as Sir Charles Bell held) to that of 
the heart, the pulse at the wrist, or elsewhere, would he explained 
by these forces combined. On the current view, however, the 
pulsation of arteries is due entirely to the impelling action of the 
heart, driving the blood through them. At the same time, it is 

well understood that the regulation of the varying supply of hi I 

to different parts must depend mainly upon the condition of the 
arteries; as the heart acts impartially towards all, having one 
trunk only, the aorta, to give out its supplies. In the growth of 
the deer's horn in the spring, the rutting or periodical genital ex- 
citement of many animals, the development of the uterus during 
gestation, and of the mammary gland before and during lactation, 
there is an unusual flow of blood through those organs. Under 
other circumstances, as in Bernard's experiment of dividing the 
sympathetic nerve in the neck, arteries are dilated passively, hy 
paralysis of the muscular coat. The flushing of the skin upon a 
blow or friction, or under the stimulation of mustard, ammonia, 
etc., seems to show a reflex action of the bloodvessels, under 
nervous influence. The experiments of Legros and Onimus (1868- 
l!s7_!) have afforded new and important evidence in favor of the 
active function of the muscularity of arteries. Generally, however, 
leading authorities in physiology still deny that their muscular 
contraction contributes to the forward propulsion of the blood. 

On the fact that the vaso-motor nerves, i. e., those which <_ r o to 
the bloodvessels, are all derived from the ganglia of the sympa- 
thetic system, certain speculations concerning the action of cold 
and heat upon the circulation, through the ganglia, are founded; 
making the basis of the "ice-bag" and "hot-water bag" practice 
of Dr. John Chapman. Neither the practice nor the theory is as 
yet established ; nor does the one necessarily depend upon the 
other. 

The Capillaries. 

Having but a single coat, without muscularity, these interme- 
diate vessels can have no office but to subdivide, in fine networks, 
the blood ; so that it may afford nutriment, by transudation of 
the plasma through their walls ; or, in the glands, allow secretion ; 
or, in the lungs, expose the blood to the air. Capillaries contract 
only by elasticity ; so as, after being dilated, to return, on the 
withdrawal of pressure, to their ordinary dimensions. 

Yet two powers have been pointed out as, in the capillary region, 
contributing to the movement of the blood. One of these, as shown 
by Dr. Draper, is common to plants, animals, and some materials 

Also, American Journal of Medical .Sciences, July, 1808, p. 288. Bonilland 
brought before the, French Academy some new observations on the sub- 
ject in 1873 ; and in the same year Fick made the remarkable discovery 
that the pressure in the aorta is greater than in the left ventricle.— See 
Nature, Nov. 6, 1873, p. 19. 
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of an inorganic nature ; viz., capillary action ; that is, the attrac- 
tion of the walls of line tubes for liquid in which they are immersed, 



Fiac. 160. 





Capillaries. — a. Capillaries of the papillae of the skin of a finger. 
b. Capillaries of villi of small intestine. 

varying with the smallness of the Fig. 1G1. 

tube and tbe nature of the mate- 
rials used. 

Tbe other agency, first pointed 
out by Dr. Draper, is also present 
both in animals and plants. It is 
tbe attraction which the tissues of 
tbe organism have for the nutritive 
materials circulating in its vessels. 
This "vital or nutritive affinity" 
is a vis a f route; which, as it con- 
stantly takes, in nutrition, particles 
from the blood in the capillaries, 
must diminish pressure in resist- 
ance, and favor the onward flow. 

The Veins. 

Valves along the course of nearly 
all tbe veins, opening only towards 
the heart, economize the power used 
in returning the blood through them 
(from tbe capillaries) to the heart. 
The pressure of the muscles during 
exercise contributes to the same 
end. So does inspiration tend to 
promote the return of the blood 
through the vena? cavse to the heart ; 
since tbe lifting of the ribs lessens 

tbe pressure upon the heart's surface, or, in other words, exerts 
some "suction" power upon it. The larger veins have an appre- 
ciable amount of muscular tissue ; the smaller ones, none. It is 
natural to suppose that this is because the largest, being nearest 
the end of the round of circulation at the heart, require the most 
power to complete tbe circuit. The velocity of tbe blood-movement 
is greater in the arteries than in tbe veins. The capacity of the 
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venous system is about three times as great as that of the arterial 
system ; and the angles at which branches join the veins arc much 
larger than those at which branches leave the arterial trunk*. 
These facts account for the greater slowness of the venous current. 

By experiments with chemical reagents introduced into the 
veins, it has been shown that the blood passes around its course in 
less than half a minute, in some instances, and in others in about a 
minute. It is not equally rapid at all times, nor even through all 
the different organs of the same body. 

Route of the Circulation. 

Although hardly necessary in this place, we may recapitu- 
late the round of the circulation, as follows : Beginning at the 
aorta, the blood is distributed by its branches to all parte of the 
body. The small arteries terminating finally in capillaries, these, 
in various networks, subdivide the blood for the supply of tin 
different organs. Then the capillaries unite to form veins, and 
these, larger ones, till finally all combine to end in the ascending 
and descending venoe cava;. These empty into the right auricle, 
This pours its blood through the tricuspid valve into the right 
ventricle ; which, by the pulmonary artery and its branches, semis 
it to the lungs. Thence, by the four pulmonary veins, the blood 
is brought to the left auricle. Through the mitral valve, it is 
passed on into the left ventricle ; whence it again is thrown into 
the aorta. The portal circulation of the liver is, as lias been al- 
ready explained, a deviation from this simple course of the general 
system; since the portal vein, instead of going to empty its con- 
tents directly into the vena? cava?, breaks up into capillaries to 
enter the liver ; whose blood is then collected by the hepatic rein, 
by which it is conveyed to the vena cava. 

The discovery of the course of the circulation was made by Dr. 
William Harvey, about 1619. 

The movement of the blood in the lymphatics is slow and almost 
passive in man ; but in reptiles and certain birds, lymph-hearttn xisi. 



CHAPTETl III. 

RESPIRATION. 

This function has for its purpose the aeration of the blood. It 
is accomplished by the exposure of the venous blood, brought from 
the right half of the heart, to the air received into the air-vesicles 
of the lungs. The immense number of these vesicles (about six 
hundred millions), provides a very large expansion of surface. 
Air and blood both periodically enter and pass through the lungs ; 
although the blood is entirely confined within the capillaries. The 
heart sends a new supply of venous blood with every systole ; the 
lungs receive a fresh quantity of air with each inhalation. 
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Movements of Respiration. 

These are, inspiration and expiration. The first is accomplished 
by expanding the chest, so as to take pressure from the outside of 
the lungs, while the mouth or 
nostrils are open to allow the en- j^o-. 162. 

trance of air. It is precisely the 
action of filling a pair of bellows 
with air by drawing apart the 
handles. This expansion of the 
chest is effected in two ways : 1. 
elevation of the ribs by the inter- 
costal muscles ; 2 depression of the 
diaphragm by its own contraction. 

The intercostal muscles, internal 
and external, have their fibres cross- 
ing in opposite directions. This 
obliquity adds to the extent of their 
action (if they act together) in lift- 
ing the ribs ; as every muscle short- 
ens, in its contraction, about one- 
third of its length, therefore the 
longer it is, the greater the distance 
tlirough which it draws what it 
moves. The ribs are elevated prin- 
cipally by the external intercostals, diagram of Aib-Oells.-i. 

and those portions Of the internal Small bronchial tube. 2. Vesicular 

which are between the cartilages of portion of lobule. 3. The same, 
the ribs. Breathing chiefly by ac- laid open, 
tion of the intercostal muscles in lift- 
ing the ribs is called costal respiration ; that by the diaphragm 
mainly, abdominal respiration. The latter is observed in young 
children ; the costal type, in women. Abdominal respiration is so 
called, because, when the diaphragm descends, it forces out the 
organs of the abdomen perceptibly. 

In violent efforts of inspiration, as in asthma or croup, accessory 
muscles of respiration assist the intercostals and diaphragm. The 
principal of these are the levatores costarum. But other muscles 
may contribute aid — even those of the neck ; and sometimes the 
nostrils are forcibly dilated in the struggle for air. 

Ordinary expiration follows the cessation of the muscular act of 
inspiration, not requiring any positive effort of muscular con- 
traction. The weight of the ribs causes them to fall ; the elasti- 
city of the diaphragm makes it ascend ; the same property in the 
lungs induces their contraction and the expulsion of the air. The 
elasticity of the costal cartilages also assists. Forced expiration, 
however, as in blowing hard, involves (besides the accessory action 
of the internal, especially the lower intercostals and the sterno- 
costcdis muscle) compression upward of the diaphragm, by the 
superficial muscles of the abdomen (external and internal oblique, 
transversalis, and rectus) pressing inward the contents of the 
cavity under them. 
22 
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Fis. 163. 



Fig. 164. 




The Changes of the Thoracic and Abdomi- 
nal Walls of the Male during Respiration. 
— The back is supposed to be fixed in order to 
throw forward the respiratory movement as 
much as possible. The outer black continuous 
line in front represents the ordinary breathing 
movement ; the anterior margin of it being the 
boundary of inspiration, the posterior margin 
the limit of expiration. The line is thicker 
over the abdomen, since the ordinary respira- 
tory movement is chiefly abdominal : thin over 
the chest, for there is less movement over that 
region. The dotted line indicates the movement 
on deep inspiration, during which the sternum 
advances while the abdomen recedes. 



The Respiratory Move- 
ment in the Female.— The 
lines indicate the game 
changes as in the last figure. 
The thickness of the con- 
tinuous line over the ster- 
num shows the largerextent 
of the ordinary breathing 
movement over that region 
in the female than in the 
male. 



Quantity of Air Changed. 

"With each breath, a man changes about thirty to thirty-five 
cubic inches of air. By forced expiration, one can expel a much 
larger amount. Still a quantity will remain in the lungs, which 
cannot be driven out. This residual air varies probably from forty 
to two hundred and sixty cubic inches. 

After a deep inspiration, a healthy man, five feet seven inches 
in height, can, on the average, expel from his lungs two hundred 
and twenty-five cubic inches of air. This was called, by Mr. 
Hutchinson, the vital capacity. For every inch above the height 
just named, the capacity of the chest increases about eight cubic 
inches ; and for every inch below, it is diminished in the same pro- 
portion. Less regular correspondence exists in regard to weight. 
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Mostly it does not vary much with weight under one hundred and 
sixty-one pounds. Over that, each additional pound of weight 
brings a cubic inch of diminution in vital capacity, so called. 
With age, this increases from fifteen to thirty -five years, at the 
rate of five cubic inches per year. Then it diminishes, one and a 
half cubic inches each year, to sixty-five years. Bourgery states 
that women have but half the breathing capacity of men of the 
same age. 

Fig. 105. 



3 j 




Diagram op a Transverse Section of the Thorax. — 1. Anterior medias- 
tinum. 2. Internal mammary vessels. 3. Triangularis sterni muscle. 4. Eight 
phrenic nerve between pleura and pericardium. 5. Left phrenic nerve between 
pleura and pericardium. 6. Thoracic duct in posterior mediastinum. 7. CEsoph- 
agus with left vagus in front and right vagus behind. 8. Vena azygos major. 
9. Thoracic aorta giving off intercostal arteries. 10 G-angliated cord of sym- 
pathetic. R. V. Right ventricle. R. A. Right auricle of heart in middle medias- 
tinum. P. A. Pulmonary artery. A. Aorta. C. Vena cava superior. V. Dorsal 
vertebra. 

The numher of respirations usual in an adult in health is from 
fourteen to eighteen in a minute. The force of a full, deep inspi- 
ration is calculated to be equal to a weight of four hundred and 
fifty pounds lifted. 

Changes of the Air Breathed. 

Common air consists of nearly seventy -nine volumes of nitrogen, 
and twenty-one of oxygen ; with about four parts in ten thousand 
of carbonic acid, a variable amount of watery vapor, and some 
non-essential gases and particles. 

After passing through the lungs, a portion of air has become 
warmer; its oxygen is diminished, its carbonic acid and watery 
vapor increased. The increase of carbonic acid may be shown by 



256 



PHYSIOLOGY. 



the milky turbidness produced by breathing into clear lime-water. 
The vapor of water in the breath is made know n in the open air 
on a cold day, by the cloud condensing near tbe nostrils or mouth, 

For every thousand volumes of carbonic acid exhaled, Valentin 
and Brunner assert that over one thousand one hundred and 
seventy-four volumes of oxygen gas arc absorbed into the blood. 
In an hour, 1583. G cubic inches of oxygen are absorbed on the 
average. Pettcnkofer has shown that more oxygen is taken in 
at night than during the day. 

Of carbonic acid, about 1345.3 cubic inches are given out every 
hour, containing one hundred and seventy-three grains of carbon ; 
or eight ounces of carbon in twenty-four hours. The amounl of 
this exhalation varies, however, with age, sex, temperature, and 
'purity of the air. 

From eight to thirty years of age, in males, the amount of car- 
bonic acid exhaled increases ; from thirty to forty it is m arly the 
same ; after that time it diminishes gradually. In females, it is 
less than in males of the same age ; it increases from eight years 
till puberty, and then remains stationary throughout tbe menstrual 
and child-bearing period of life. 

The faster one breathes, the less is the proportionate amounl of 
carbonic acid exhaled. As to temperature, between 38 and 75 
Fahr., every rise of 10° is attended by a lessening in tbe carbonic 
acid given out, of two cubic inches per minute. 

An atmosphere containing five or six per cent, of carbonic 
acid gas is not capable of long sustaining life. Ten per cent, may 
produce immediate danger. While pure carbonic acid is irrespir- 
able, its dilution causes it to be tolerated by the breathing organs. 
Hence the peril of life in some deep wells, brewers' vats, and 
rooms in which charcoal is allowed to burn without ventilation. 

The use of food increases the amount of carbonic acid in the 
air expired. Alcoholic drinks diminish it. Exercise increases it. 
Sleep diminishes it. This fact is not inconsistent with Petten- 
kofer's observation, above stated, of the greater absorption of 
oxygen during the night. This gas probably is, during sleep, 
utilized in construction and repair of tissue ; not in consumption of 
fuel in the blood to generate force, from which the greatest amount 
of carbonic acid results. 

The amount of watery vapor exhaled from the lungs is, on the 
average, nearly a pint in twenty-four hours. 

Changes Produced by Respiration in the Blood. 

The color of the blood is altered in the lungs, from dark crimson 
or purple to bright scarlet. The blood is also 1° or 2° warmer 
it contains more oxygen, less carbonic acid, and more fibrin. The 
introduction of oxygen gas, and the elimination of carbonic acid 
gas, are, as already observed, the two great purposes of respira- 
tion. Venous blood is that which has been, by various influences 
during its How, rendered unfit for the support of vital energy. 
Arterial blood has been revivified by its purification and oxygena- 
tion. 



' This is not admitted by all observers. 
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When these changes are prevented, as in strangulation, drown- 
ing, or asphyxia by irrespirable gases, the dark blood is unable to 
maintain the vitality of the nerve-centres; and the blood ceases 
even to flow through the vessels. Drowning occurs, therefore, 
not from any directly injurious effect of the water in the lungs, 
but from the simple exclusion of air. So in some of the deaths 
from inhalation of chloroform, the cause probably has been the 
deficient admixture of air with the anaesthetic. That substance 
is, however, capable of causing fatal arrest of respiration, appa- 
rently by its toxic influence upon the medulla oblongata, the nerve- 
centre of respiration. 

Eecovery from drowning seldom occurs when the individual 
has been submerged as long as five minutes. Rare instances are 
narrated, in which it has been fifteen minutes. Even practised 
pearl-divers can seldom stay under water for one whole minute at 
a time. 

Animal Heat. 

In the armpit, or under the tongue, the temperature of the 
adult human body is, in health, 98°. 4 or 98°. 5 Fahr. The heat 
of the blood is 100° to 103°. Children have a temperature two 
or three degrees higher. In disease, especially in scarlet fever 
and yellow fever, it has been known to reach 108°, and, it is said, 
112°. Cholera, pernicious fever, and cya?iosis are attended by 
depression of temperature. In cholera, it has gone down during 
life to 77°. Other parts of the body are cooler than the armpit ; 
the sole of the foot does not average in health above 90°. During 
sleep, the heat of the body goes down about 1£ degree. It is 
highest early in the morning, fluctuates through the day, and is 
lowest about midnight. Exercise elevates it considerably ; eating 
does so to a less extent. The reaction following a cold bath may 
raise it one degree or more. 

As we are constantly giving off heat to surrounding bodies, by 
radiation, conduction, and evaporation, it must be supplied by 
processes going on within the system. The explanation long held 
by physiologists to be most probable is, that our animal heat is 
produced by slow combustion; that is, the union of oxygen with 
the carbon, hydrogen, nitrogen, sulphur and other elements of the 
blood and tissues, giving out heat less rapidly, but in the same 
quantity, as when wood, coal, oil, or other fuel is burned in the 
air. Liebig has asserted, on calculation, that the amount of 
carbon and hydrogen shown to unite with oxygen in the body is 
sufficient to account for all its animal heat. Warm-blooded ani- 
mals always breathe a great deal of air (birds, for example), and 
consume a great deal of carbonaceous food. Whether materials 
of food are ever " burned off" from the blood in the generation of 
heat, without entering first into the tissues, is not certain ; pro- 
bably it is so. In cold climates, Arctic explorers have found the 
demand for fatty (carbohydrogenous) food to be very much greater 
than in warm or temperate regions. 

It must be understood, however, that the "combustion" of 
materials in the body is not, like that of wood or coal, a simple 
process of direct conversion of carbon, by oxidation, into carbonic 
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acid, and of hydrogen into water. Step by step combinations are 
formed, of which the last n nulls, only, are these familiar substance!. 

Prof. Dalton regards animal heat as the result of a chemical, 
but not strictly of a combustive process. His language is, in part, 
as follows: 1 "The numerous combinations and decompositions 
which follow each other incessantly dining the nutritive process, 
result in the production of an internal or vital heat, which is pre- 
sent in both animals and vegetables, and which varies in amount 
in different species, in the same individual at different times, ami 
even in different parts and organs of the same body." 

The nervous system has a considerable though unexplained in- 
fluence over animal heat. This is shown by the coldness following 
great shocks to the nervous centres, the loss of temperature in 
paralyzed limbs, and the occasional increase of temperature under 
nervous excitement. 

The power of resisting the depressing action of exposure to cold 
is greatest in adolescence ; least in infancy and old age. Clothing, 
by its non-conducting property, retains heat, that is, prevents or 
retards its loss ; but it does not make us warm, in a positive sense 



CHAPTER IV. 

EXCRETION. 

Besides carbonic acid, which must be thrown out from the blood, 
other substances, results of chemical changes in the different parts 
of the living body, have to be removed from it. No particle seenu 

to remain ycrmanently in 
the form and condition in 
which it is organized ; but 
each passes from the or- 
ganic to the effete or post- 
organic state : when, if re- 
tained, it will be obstructive 
and injurious to the system. 
Poisonous and even fatal 
effects may result from the 
retention in the blood of 
excrementitious matter ; 
as, in uraemia, when the 
action of the kidneys is sup- 
pressed ; cholcemia, when 
the liver fails to secrete bile, 
etc. Toxaemia is blood-poi- 
soning from any cause. 
This is prevented very 
often, even when delete- 




' Treatise on Physiology, 4th edition, p. 247. 
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rious agents have been taken into the blood, by the emunctories 
or excretory organs eliminating it. 

Excretion is always a secretory process ; but secretion is not 
always excretion. The former term is applicable whenever any- 
thing is, by glandular or follicular action (i. e., by the selective 
power of cells), separated from the blood. The latter, excretion 
occurs only when th3 material removed is altogether waste and 
cannot be used for any purpose connected with the organism 
Milk, for instance, is a secretion, but not an excretion ; because 
it is available, and is produced, for the nourishment of offspring. 
Urine and feces are entirely excretory. Bile is only partly so. ° 

Secretion and excretion being, however, so nearly alike in nature 
we may, without impropriety, enumerate together their most defi- 
nite products as follows : — 

Ptyalin, Cholesterin, 

Pepsin, Taurocbolic acid, 

Pancreatm, Glycocholic acid, 

Creatin, Glycogen, 

Creatinin, Excretin, 

Lactic acid, Stercorin, 

Lactin, Urea, 

Butyrin, Uric acid. 

Pigments, as biliary coloring matter (biliverdin, biliphain, or 
cholepyrrhin) and coloring matter of the mine (urosacin, uroxan- 
thin). 

Also, excretory salts; as urates, phosphates, sulphates, etc., 
dissolved in water. 

The organs which are altogether excretory, in the human 
economy, are, the kidneys and the large intestine. Partly so, are 
the lungs, liver, and skin. Having considered already the func- 
tional action of the lungs, we may now briefly attend to that of 
the liver, kidneys, bowels, and skin. 

Secretion of Bile. 

Only the liver, of all the glands of the human body, is supplied 
with venous as well as arterial blood. Although the main purpose 
of this is, probably, the as- 
similation of crude blood 
coining from the digestive 
orgi ins, it is not possible to prove 
whether the bile is mainly pro- 
duced from the blood of the 
hepatic artery or from that of 
the portal vein. That vein is 
supplied by branches from the 
stomach, spleen, pancreas, and 
small intestine. Entering the 
liver by two main branches, the 

portal vein subdivides and Lobule of Liver. 

ramifies into the interlobular 
veins. These, as well as the minute branches of the hepatic 
artery, make the capillary networks, which surround the acini or 
lohules of the liver. From the centre of each of these lobules or 
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" islets," goes off a ramule (intra-lobulax vein) contributing to the 
hepatic vein. From the same acini also pass ofl the tubules which 
carry bile, and winch by combining make finally the biliary ox 
hepatic duct. Among the capillary meshes of the acini, and in- 
closed within these, so as to be in direct contact with the biliary 
tubules, lie the secreting hepatic cells. These take irom the blood 
materials from which they elaborate the bde. 



Fig. 1G8. 




Lodule op Liver 



Leaving the liver, the bile commonly goes backward through 
the gall-duct to the gall-bladder, where it is held in reserve, to be 
forced out, by the ductus communis choledochus, into the duodenum, 
from time to time. 

Human bile is yellowish-brown in color, and of a peculiar acrid 
or bitter taste. Its reaction to test paper is disguised by its 
bleaching litmus ; but it is probably neutral when fresh, tendim: to 
alkalinity on keeping. It makes a lather-like foam when shaken 
in a tube. Nearly two and a half pounds of bile are estimated to 
be secreted by an adult in twenty-four hours. 

Characteristic ingredients of bile are, biliverdin (coloring princi- 
ple), cholesterin, giyco-cholate, and tauro-cholate of sodium; also 
chloride of sodium, oleate, margarate, and stearate of sodium and 
potassium, carbonate and phosphate of sodium and potassium, and 
phosphates of calcium and magnesium. 

Biliverdin does not pre-exist in the blood. It must be formed 
in the liver, probably from cruorin of the blood. After its forma- 
tion, it may be re-absorbed, when, for instance, the gall-duct is 
obstructed by gall-stones, and then it may be thrown out from 
the blood into the skin ( jaundice) and tissues and secretions 
generally. It is a nitrogenous substance. 

Cholesterin is a fat-like non-nitrogenous crystallizable substance, 
distinguished from the fats by not making soap with alkalies. It 
is not formed in the liver, but reaches it in the blood, being de- 
rived apparently from the waste of tissue in the brain and other 
parts of the nervous system, and from the spleen. Cholesterin is, 
according to the investigations of Prof. A. Flint, Jr., changed into 
other substances (stercorin, excretin) in the intestinal canal ; not 
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being found in the feces. About Fig. 109. 

ten grains of stercorin are asserted 
to be secreted daily. 

Bilin or biliary resin consists 
chiefly of glyco-cholate and tauro- 
cholate of sodium. The former of 
these crystallizes readily ; the latter 
with difficulty, if at all. They are 
distinguished also by the fact that 
the first is precipitated by acetate 
of lead, while the other is not. 
Both are nitrogenous ; but tauro- 
cholic acid is peculiar in containing 
sulphur. These substances are 
formed in the liver. 

Pettenkofer^s test for bile is be- 
lieved to be the best. It consists 
essentially in mixing with the liquid 

to be examined a little cane sugar, and then adding sulphuric acid, 
drop by drop. A red color appears, changing gradually to lake, 
and finally opaque purple. 

Biliary coloring matter, but not the resinous salts of the bile, is 
tested by nitric acid ; which produces a green color with it. 

Fig. 170. 




Crystalline Scales op 
Cholesterin. 




Section of the Liver op the Horse. 



Uses of the Bile.— Most physiologists ascribe to the bile a share 
with the pancreatic secretion in the digestion of the fat of our 
food. It is usually secreted in largest amount not long alter a 
meal. Nearly all of the biliary substances proper are reabsorbed 
from the intestine. Experiment shows that it is necessary to 
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hea lth and even to the life of an animal, not only that the btte 
should be secreted and discharged, but that it should be nund 
intotte aluncntar,, canal. All these facts combine to prove that tt 
arUkes in the completion of the digestive process Agamst thm, 
BrlSlton urges that experiments with bile out of the body have 
not succeeded in showing that it has any positive miction with 
either albumen, starch, or fat, at a temperature of 10(K 

Fig. 171. 





Bile-duct and Cells. ' 

Probably the bile also acts as the natural "peristaltic persua^r." 
or stimulant of muscular contraction in the intestine. By itt 
proneness to alkalinity, it may neutralize excess of acidity in the 
bowels ; and, by its antiseptic quality, retard putrefactive chim- 
in the refuse of blood. 



Secretion of Urine. 

There is no doubt that it is in the cortical portion of the kidney 
that urine is secreted. There are the cells of the organ, in close 
relation to the beginnings of the uriniferous tubules, which then 
collect, in conical bundles, to end at the pelvis of the kidney. 
Capillary bloodvessels surround these cells ; each minute tubule 
also begins ki a capsule, which embraces a Malpighian corpuscle, 
or tuft of capillaries. Very possibly there may be an actual ex- 
pression or filtration of a portion of the water and salts of the 
blood, from the Malpighian tufts, into the tubules, through the 
inclosing capsule. Besides this, however, there is a true secretiw, 
or selective separation of matters from the blood, by the cortical 
renal cells. 
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Section of Kidney. 



Urine is entirely excrementitious ; Fig. 172. 

serving, after it leaves the kidney, no 
functional purpose. Its ingredients are 
all taken from the blood ; not manufac- 
tured, although, perhaps, somewhat 
modined in the kidney. 1 The average 
daily amount in an adult is from thirty 
to fifty fluidounces. Its normal specific 
gravity (water being 1000) is about 
1020. Its quantity and character, how- 
ever, both vary, even in health ; and, 
greatly, in disease. Diabetes mellitus 
is marked by saccharine urine, which is 
very heavy ; up to 1000 or 1070. Hys- 
terical patients often have very abun- 
dant urine, pellucid and light ; 1000 or 
1005. Albuminuria is the presence of 
albumen in the urine. This occurs 
transiently in a number of diseases ; 
permanently, in Bright's disease of the 
kidney. The acid sulphates and phos- 
phates do not exist, as such, in the 
blood, and must, therefore, be produced by the action of the kidneys. 

Diurnal variations take place in the urine in health. Dalton 
found that passed on rising in the morning to be dense, highly 
colored, and of acid reaction. During the forenoon, pale, light in 
weight, and neutral or slightly alkaline. In the afternoon and 
evening it becomes again dense, dark colored, and strongly acid. 

Average quantity of the chief constituents of the Urine excreted in 24 
hours by healthy male adults (Parkes). 

"Water 52 fluidounces. 

Urea 512.4 grains. 

Uric acid 8.5 " 

Hippuric acid, uncertain . . . probably 10 to 15 
Sulphuric acid .... 
Phosphoric acid 

Chlorine 

Chloride of ammonium 

Potash 

Soda 

Lime 

Magnesia 

Mucus 

( Creatin 



31.11 
45 
105 
35.25 
58 
125 
3.5 
3 
7 



Extractives 



Creatinin 
Pigment 
Xanthin 
Hypoxanthin 
Resinous matter, 
etc. 



154 



1 Zalesky asserts that the kidneys change creatin into urea. 
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Average quantity of each constituent of the Urine in 1000 

Water 

Urea 

Uric acid 

Coloring matter ) inseparable from ) 

Mucus, and animal extractive matter $ each other <j 

( o i u * S Sodium 

Sulphates ] Pota88iunj 

Calcium 

Bi-phospbates <j 
Salts I I Magnesium 

I. Ammonium 

Chlorides \ |°' Uu,n 

( J/otassium 
Hippurate of sodium 
Fluoride of potassium 



pavts. 
967 
14.2.10 
.468 

10.107 



Silica 



traces 

1000.000 

Urea is a soluble, crystallizable, neutral, nitrogenous substan, ;e 
of which the daily average passed by an adult in the urine is froni 

Fig. 173. 





Structure op Kidney, a. Arterial branch, b. Malpighian tuft cf. Efferent 
vessel, m, m. Capsule, t. Uriniferous tubule. 
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400 to 000 grains. It is increased by violent, though not by mode- 
rate exercise ; and by highly annualized food. Out of the body, 
decomposition converts it into carbonate of ammonium. 

Creatin is a crystallizable, neutral, nitrogenous substance, origi- 
nating in the muscular tissue as a result of its waste. Being ab- 
sorbed into the blood, it is thrown out in the urine. 

Creatinin contains two equivalents less of water than creatin. 
It is slightly alkaline. Muscular tissue yields it also. Probably 
creatin is converted into creatinin ; as the latter substance is most 
abundant in the urine, and the former in the muscles. 

Urates, or salts of uric or lithic acid, are soluble and crystal- 
lizable salts, containing nitrogen. Urate of sodium is the most 
abundant. They result from the waste or disintegration of the 
nitrogenous tissues. The rate of metamorphosis of tissue, there- 
fore, can be approximately estimated by determining the amount 
of urea, urates, etc., passed. A very small amount of hippuric acid 
can be detected in human urine ; but it is more abundant in that 
of herbivorous quadrupeds. 

The coloring matter of the urine, urosacin, is usually dissolved in 
the water of the secretion. Sometimes it is thrown down with 
other deposits, as uric acid or the urates ; making the "lateritious" 
or brickdust sediment. 

Various medicinal and other substances pass from the blood 
into the kidneys, are thrown out by the urine, and give color, odor, 
or other properties to it. 

Excretion by the Bowels. 

In man, the large intestine has only an excretory function. The 
feces consist, 1st, of materials of food, not perfectly changed and 
rendered assimilable by digestion, from their nature or from excess 
in amount ; 2d, of the secretions of the glands of the large intes- 
tine, viz., eft'ete matter taken from the blood. The necessity of 
the regular action of the bowels for health is evident from this 
double nature of the material passed. Even when no food is taken, 
as in illness, some discharge, though it may be reduced in quantity, 
is required. In the feces, excrctin, stercorin, ammonio-magnesian 
phosphate, and other 
.salts, have been found 
along with remnants of 
undigested food. The 
average daily amount of 
the feces is 5 ounces. 

The Skin. 

Two important uses, 
besides secretion, evi- 
dently belong to the 
skin ; protection of the 
organs beneath it, and 
the reception and convey- 
ance of sensation. Two 
kinds of secreting glands 
are found in it ; the 
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sudoriparous or sweat-glands, and the sebaceous glands. The former 
are most abundant ; on the palm of the hand, for instance, 27(H) to 
the square inch. Each sweat-gland is a tubular coil, lined with 
epithelium, lying just beneath the skin. Its duct penetrates the 
skin, ending at the cuticle with an oblique valve-like opening, 
Altogether, nearly two pounds of perspiration pass off from the 
body of an adult in twenty-four hours. Its composition is about 
as follows : — 

Water 995.00 

Animal matters, with lime ........ .10 

Sulphates, with substances soluble in water .... 1.00 

Chlorides of sodium and potassium, and spirit-extract . . 2.40 
Acetic, butyric, anil formic aciils, acetates, lactates, urea, etc. . 1.45 

1000.00 

The sebaceous glands abound especially upon parts of the skin 
covered with hair. Their secretion is unctuous, and maintains the 
suppleness of the skin and hair. In the external meatus of the ear, 
the ccruminous glands discharge a matter of a peculiar consistence 
and odor, whose purpose seems to be chiefly to exclude insects 
from the ear. 

Insensible perspiration is an exhalation of moisture from the 
whole surface of the. skin. By its evaporation and that of the 
sweat, the heat of the body is moderated, under exercise, in summer 
weather or tropical climates. Thus, in a dry air-bath, the tempe- 
rature of 250° can be readily sustained ; in vapor, 150° would be 
dangerous. Chabert, the Fire-king, is said to have entered safely 
an oven heated to 000°. 

Under some circumstances, the skin absorbs water, as in bathing; 
and occasionally it even absorbs moisture from the air. 



CIIAPTEE V. 
REPRODUCTION. 

General Considerations. 

For the indefinite continuance of species of organized beings by 
the reproduction of individuals, the essential condition is the union 
of two oppositely polar or "sexual" cells; the germrceU and the 
sperm-cell. In the higher animals, as in man, these are always 
the products of different bodies, having concomitant sexual pecu- 
liarities. Among lower forms, animal and vegetable, true hernia- 
pTvrodism is sometimes met with ; i. e., the existence of both sexes 
in the same individual; as in the tapeworm. Still, even if the 
uniting cells do not exhibit any palpable differences, the principle 
of duality seems to be universal in reproduction. 

Apparent exceptions exist to this law, in several instances. 
The propagation of plants from cuttings (as of the grapevine), or 
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from "eyes" of tuberous roots (as of the potato), is certainly not 
a dual process. If, then, this be infinite in its possible extent of 
multiplication, it must be exceptional. But we do not know 
that it is so. Degeneration of the potato and other plants under 
that method has been noticed. If this multiplication by division 
be exhaustible, it is really only the separate growth of dividual 
parts of the unity of organization from which they came. The tree 
grows in its cuttings ; and, although their life is prolonged beyond 
that of the branches which are not planted out, it is still limited ; 
only seed-life is perpetually renewable. 

Other seeming exceptions occur in " parthenogenesis," or repro- 
duction without impregnation, and the " alternation of generations" 
of certain animals (medusae, salpse, etc.), whose offspring are quite 
different from themselves. Careful examination has, however, 
shown that, while it may sometimes be deferred for several gene- 
rations, sexual union does at intervals always occur. This is not 
necessarily in the bodies of the animals ; as, in the case of fishes, 
the spawn and milt meet in the water outside of both parents. 

Parasites within the cavities of the human and other animal 
bodies were once a serious puzzle to physiologists. It is now well 
understood, however, that all of them must be, and can be shown 
to be, derived from other, like or unlike, forms whose germs enter 
the body in food or drink, through the skin, or after being variously 
deposited as eggs. So the tapeworm comes from the cysticercus, 
swallowed while very small, in food. 

Some facts have often suggested the idea of "spontaneous 
generation;" that is, of the springing up of life in previously 
inanimate organic matter. Vegetation and animal life do certainly 
appear often, on the surface of decaying liquids and solids, without 
visible sources of origination. Any infusion of organic matter 
left exposed to the air for some days in warm weather, will display 
under the microscope a number of animalcules and minute but 
definite vegetable growths. These, at least those whose motions 
give the idea of animality, are called infusoria. Do they ever 
begin to exist without previous germs ? 

Nearly all physiologists and naturalists are now agreed upon 
the theory of Pasteur, that the atmosphere and common water, 
which "teem with life," are always the sources of such develop- 
ment, by the ordinary methods of reproduction from parentage. 
Some experiments of Prof. Jeffries Wyman would seem to have 
settled this point fully. Having, with the greatest care, prevented 
all air except what had been exposed to high heat and disor- 
ganized by sulphuric acid, from reaching a preparation of organic 
matter, he found the number of infusoria and vegetations produced 
to be greatly diminished. Some appeared, even after four hours' 
boiling of the materials. After five hours' boiling, however, none 
appeared. This shows, first, that the resistance of some of these 
minute germs to the destructive action of high temperature is 
greater than had been supposed ; and, also, that a certain degree 
and continuance of such exposure will destroy all living particles ; 
after which none are spontaneously produced. Omne animal ex 
wo, Harvey's dictum, is then verified. Frankland, Calvert, Lister, 
and others have confirmed this conclusion by their experiments ; 
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although Pouchet and others have long disputed in favor of spon- 
taneous generation ; and Dr. Charlton Bastian elaborately main- 
tains this doctrine. 




Unfertilized Ovum.— a. Vitelline membrane, inclosing the yelk and germi- 
nal spot. b. The germ-cell, burst, c. The germinal vesicle, surrounded by 
granular matter. 

Of woman, the ovary is the primary organ of reproduction. In 
it the ova are produced, and, once a month, an ovum is thrown 
otf, by the Fallopian tube, into the uterus. The Cfraaficm veticki 
are the minute sacs or cavities in which the ova arc formed. 
Each undergoes certain changes before, and still more after, its 
rupture and the discharge of an ovum. There is then left a small 

Fig. 17G. 




Graafian Vesicle and Ovum.— 1. Stroma of ovary. 2.3. Tunics of Ornnnan 
vesicle. 4. Cavity of vesicle. 5. Yelk-sac. 6. Yelk. 7. Germinal vesicle. 8. 
Germinal spot. 

mass called the corpus luteutm. This is larger, and persists con- 
siderably longer when pregnancy occurs ; but the difference is not 
sufficiently marked and constant to afford certain evidence w 
impregnation. If not impregnated by sexual intercourse, the 
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ovum is then carried out by the (mucous and hemorrhagic) men- 
strual discharge from the uterus. This, the womb, is the organ of 




Diagrammatic View op thr Uterus and its Appendages, as seen from 
behind. — The uterus and upper part of the vagina have been laid open by 
removing the posterior wall ; the Fallopian tube, round ligament, and ovarian 
ligament have been cut short, and the broad ligament removed on the left side, 
it. The upper part of the uterus, c. The cervix opposite the os internum ; the 
triangular shape of the uterine cavity is shown, and the dilatation of the cer- 
vical cavity witli the rugae termed arbor vitae. v. Upper part of the vagina, od. 
Fallopian tube or oviduct ; the narrow communication of its cavity with that 
of the cornu of the uterus on each side is seen. I. Round ligament, lo. liga- 
ment of the ovary, o. Ovary, i. Wide outer part of the right Fallopian tube. 
fi. Its fimbriated extremity, po. Parovarium, h. One of the hydatids fre- 
quently found connected with the broad ligament. 

gestation; i.e., the retention of the embryo during the term of 
foetal life, till it is viable apart from the mother. 

Male Organs of Generation. 

The essential organs of reproduction in man are the testicles. In 
the seminal fluid are multitudes of spermatozoa, on which its gene- 
rative potency depends. These are microscopically minute bodies, 
5oir of an inch long, each with a triangular head and elongated 
tapering tail ; moving incessantly while their vitality continues. 
This motion, suggesting the idea of animality, gave rise to their 
name ; but they are well understood to be cell-filaments, with a 
motility like that of some 6ther reproductive forms, vegetable as 
well as animal, but not animalcular themselves. Perhaps each 
spermatozoon may be a ciliated cell, with but one cilium, the tail. 

When the spermatozoa become dry, or are subject to extreme 
heat or cold, or to disorganizing agents of any kind, they cease 
moving directly. Otherwise, it is probable^ that (in the genital 
organs of the female, for instance, after coitus) they may sometimes 
retain their vitality for hours, or even days. 
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Kolliker's account of the formation of the spermatozoa is as 
follows. At and after puberty, there are formed in the semini- 
ferous tubes of the testicle certain vesicles ; each containing from 
one to twenty nuclei, with nucleoli in them. In these vesicles, 
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Spermatozoa. — a. Spermatozoa of the squirrel, b. Spermatozoa of the dog ; 
two inclosed in the sperm-cells, and three free. 

probably from the nuclei, the spermatozoa are developed in bundli 3. 
Then the vesicle gives way and disappears, and the spermatozoa 
are set free in the ducts, with a very small amount of fluid. Tln> 

mingling of the spermatozoa oc- 



Fig. 179. 



curs in the rete testis and head of 
the epididymis. 

Passing through these and the 
vas deferens, a glairy mucus is 
added, and the material is accu- 
mulated in the vesieulce seminnks. 
When the sexual orgasm takes 
place, contraction of surrounding 
muscular fibres expels the semen 
from the vesicute seminales into 
the urethra. There it receives 
the secretions of the prostate 
gland, the glands of Cowper, and 
the mucous follicles of the ure- 
thra ; all of which are excited 
together, by the act of coition. 



Tite Base of the Male Bladder, with the VESiorL^?' Seminales a»d 
Prostate Gland.— 1. The urinary bladder. 2. The longitudinal layer of mus- 
cular fibres. 3. The prostate gland. 4. Membranous portion of the urethra. 
6. The ureters. 6. Bloodvessels. 7. Lieft, 8. Right vas deferens. 9. Left 
seminal vesicle in its natural position. 10 Ductus ejaculatorius of the left side, 
traversing the prostate gland. 11. Right seminal vesicle injected and unravelled. 
12,13. Blind pouches of vesiculae. 14. Right ductus ejaculatorius traversing the 
prostate. 
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Entrance of the seminal fluid into the uterus is necessary for im- 
pregnation. Sometimes certainly, perhaps usually, a portion of it 
passes through a Fallopian tuhe to an ovary. 

Periodicity in reproduction is observed in many animals. In 
the human female, monthly ovulation occurs, with the menstrual 
hemorrhage. Diflieulty exists in ascertaining whether any regular 
periodicity is normal in the male. Observation makes it not 
improbable that a special proclivity to seminal secretion and dis- 
charge exists, in continent persons, about once in two or three 
weeks. Like the mammary glands in the female, it is known that 
the testicles may, in the absence of excitation, remain inactive, 
su as for long periods to be free from discharge, without incon- 
venience. These organs, however, like others in the body, are 
excited to secretion by mental and emotional, as well as by phy- 
sical stimulation. 



CHAPTER VI. 

MUSCULAR ACTION. 

Some account has been given, on a previous page, of the two 
sorts of muscular tissue ; the red, striated, usually voluntary, and 
the white, non-striated, always involuntary muscle ; the former in 
the limbs, trunk, and face, as well as in the heart ; the latter in 
the alimentary canal, uterus, bladder, middle coat of arteries, 
gland-ducts, etc. Most of the physiological facts to be stated are 
true of both kinds, although the voluntary muscle-fibres are always 
quicker in contraction. 

No perceptible change of bulk, but only of shape, occurs when 
a muscle shortens ; as it expands laterally at the same time. This 
may be seen and felt in many muscles ; as, e. (/., in the biceps 
muscle of the arm. 

Several theories concerning the source or nature of muscular 
power have been proposed. Haller, long ago, showed that con- 
tractility belongs to the muscular tissue itself; not depending on 
the nervous system, though ordinarily called into action under 
nervous influence. Mectricity has by many been thought to afford 
the means of explaining muscular power ; the analogy being 
closest, perhaps, to electro-magnetism, as, that used in the tele- 
graph. Matteucci's and Dubois Raymond's experiments are con- 
sidered by Dr. Radcliffe to sustain an electrical theory. 

Dr. B. W. Richardson has lately urged with emphasis the 
importance of the direct relation between caloric (heat) and mus- 
cular power. 

Chemical change, similar to that which generates animal heat, 
all agree in believing to be either a cause or an accompaniment of 
muscular action. Many physiologists have supposed the change to 
be disintegration or waste of the muscle itself; that the consumption 
of the muscular tissue might be the source of the power. Some 
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late experiments seem to contradict this view ; especially those of 
Pick and Wislicenus ; who found that, in a day's journey, climbing 
one of the Alps, there was no decided increase in the amount of 
nitrogenous waste (measured by the urinary solids) beyond that of 
repose. It would seem to be the non-nitroyenrms material of the 
blood, supplied by food, that is consumed for the production of 
muscular power. Yet, when exercise is very violent or prolonged, 
or the supply of food is deficient, the material of the tissues must 
be called upon to furnish "fuel" for motor force. This was illus- 
trated by the pedestrian Weston ; whose excretion of urea was 
found by Prof. A. Flint, Jr., to be largely increased while he was 
walking 100 miles in 24 hours. 

Only the contraction of any muscle is active. Its dilatation is 
produced sometimes by elasticity, often by opposing muscles. 
Almost every muscle in the body has its antagonist. So there are, 
for the limbs, the flexors and extensors ; for the fingers, adductors 
and abductors ; at the anus, the sphincter and levator ani, etc. 
All muscles have, during life, a continued slight passive contraction. 
Since the opposing groups of muscles are not exactly equal in 
power, the position of the parts of the body when at rest is deter- 
mined by the preponderance of one or another set ; as in the 
flexion of the fingers during sleep. 

After death, for a certain time, the muscles will contract under 
the excitation of galvanic electricity. The signal of the loss of 
this irritability is the coining on of rigor mortis, the stiffening of 
death. This is not a vital contraction at all, but rather a physical 
change, the first result of the death of the muscle. Perhaps it 
depends upon a coagulation of the inter-fibrillary fluid. Experi- 
mentally, it has been found (Brown-Sequard) that injection of 
arterial blood into muscles of the dead body will retard the rigor 
mortis, and prolong the time of irritability of the muscles under 
galvanic excitation. After it, follow relaxation and decomposition. 

Rigor mortis may begin at any time from ten minutes to six or 
seven hours after death ; usually it is an hour or two at least. 
Sudden death from violence in full health is followed by lute rigi- 
dity, continued long. After protracted exhausting disease, it is 
apt to occur soon and to be short in duration. Death by lightning 
has been sometimes observed to be without any rigor mortis. 

This stiffening affects the involuntary as well as the voluntary 
muscles. It begins in the left ventricle, and ends in the right 
auricle ; the other muscular organs, including the arteries, con- 
tracting between these extremes in time. 

Classifying the muscles of the body according to their method of 
action, they may be designated as voluntary, involuntary, and mixed. 
Purely voluntary are all the muscles of the surface of the trunk 
and of the extremities. 

Voluntary Muscles. 

The action of these, by their tendinous attachments, is, in most 
cases, upon the bones. The latter, as mechanical instruments of 
locomotion, may be divided into levers of the first, second, and 
third kinds. In the first, the fulcrum or fixed point is between 
the power applied and the weight or resistance. In the second, the 
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UN ight or resistance is between the power and the fulcrum. In the 
third, the power is applied between the fulcrum and the weight or 
resistance. 

Of the lirst kind of lever, an example is seen in the movement 
forward, or backward, of the head upon the spine, by the muscles 
of the front or back of the neck. 

Of the second kind, an instance is, raising the body upon the 
toes, by the action of the muscles of the calf of the leg. 

Of the third kind, the action of the biceps flexor cubiti is the best 
example. In this, the power is applied at the insertion of the 
biceps tendon into the radius, below the elbow ; the fulcrum is at 
the elbow-joint, and the weight is that of the forearm and hand. 



Fig. 180. 




The Biceps Muscle.— 1. The fulcrum. 2. The power. 3, 3. The weight. 

This muscle affords an illustration of the fact that some muscles 
arc arranged at a less advantage of power than might be given by 
a different insertion. If the biceps were inserted'at the wrist, it 
would lift ten times as much. But, then, inconvenience in bulk 
and loss of beauty and grace in action would follow. The law of 
mechanics also applies, that what is gained in power is lost in 
velocity, and vice versd. 

Pulleys for special direction of muscular action exist in several 
parts of the body ; as in the course of the superior oblique muscle of 
die eye, the digastric of the neck and lower jaw, etc. 

The amount of effort made by the muscles is perceived by what 
is called the muscular sense. Its employment is exemplified in 
weighing anything in the hand, in balancing one's self (a. la Blon- 
din) on a tight rope, and in skating. The latter exercise is guided 
almost entirely by the muscular sense. 

Tnvohmtary muscular action has been considered sufficiently, in 
connection with the organs of nutrition, secretion, etc., whose 
functions it subserves. 
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M:xed Muscles. 

Of this character arc the muscles of the pharynx, of the respira- 
tory apparatus, and of the face. 

When we swallow, the will has control only over the beginning 
of the process ; after the morsel gets fairly within the grasp of the 
constrictor muscles, its descent cannot he arrested. 

Breathing is ordinarily involuntary, continuing during sleep. 
But we have the power to hold the breath lor some seconds, as 
well as to modulate it for vocal utterance. 

The muscles of expression, in the face, though yielding readily 
to volition, are most naturally controlled by emotion. Strong 
feeling involuntarily exhibits itself in the countenance. Efforts at 
the expression, by the face, of counterfeit emotion, when no feeling 
exists, seldom are successful. Actors and orators personate and 
convey emotion best, by throwing themselves for the. time into the 
character or feeling required ; so that it then expresses itself, 
naturally and effectively. 

Many muscular movements which at first are performed entirely 
under direction of the will, by frequent repetition become habitual, 
and then involuntary. Walking is an act of this kind. Soldiers, 
on long marches, have, it is said, sometimes fallen asleep on the 
road, yet continued marching. An expert musician is said to have 
finished playing a piece on the piauo, begun wlnle awake, after 
going to sleep. 



CIIAPTEE VII. 

FUNCTIONS OF THE NERVOUS SYSTEM. 

GENERAL CONSIDERATIONS. 

The purpose of the nervous apparatus, still more constantly than 
that of the muscular system, is to maintain relations and oomirnmA- 
cations between the body and things external to it, and between 
its own different parts. 

The ultimate formative elements of the nervous system are, 1, 
nerve cells, collected into ganglia or nerve-centres; and 2, tvbuhr 
■nerve-filaments, arranged in bundles called nerves and commissures. 
The centres are like the stations or offices of a telegraphic system ; 
the nerves correspond with the wires. The simplest conceivable 
nervous system consists of one ganglion with two nerves ; one of 
these conveying impressions from the surface to the ganglionic 
centre, and the other taking out impressions from that centre to a 
movable tissue. The first of these nerves is called an afferent, and 
the second an parent nerve. Action produced by such a convey- 
ance and reflection of an impression by a nerve centre is called 
exeito-motor or reflex action. 

Ganglia are said to receive, accumulate, generate, reflect, and 
radiate nerve-force. Most certain is the fact of their reflection of 
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impressions ; the understanding of which is the key to the func- 
tions of nervous organs, from the lowest to the highest, liadiation 
of impressions appears to occur sometimes, as when disease in one 
tooth causes pain in the whole of that side of the face ; or when 
inflammation of the hip-joint (coxalgia) brings on pain extending 
to the knee. 




Diagram of Ganglion.— a. b, c. Nerves, d, e. Cells. 



Nerves only transmit impressions. Their analogy to wires of 
the telegraph is close ; we do not understand that anything " flows" 
along them, the term current being metaphorical ; but, that a wave 
of movement of their particles is propagated along them, from end 
to end. Certain constant facts or laws of nervous transmission are 
important. 

1. Every nerve transmits impressions only in one direction; 
either toward (afferent) or from (efferent) a centre. All afferent 
nerves are not sensory. Reflex action may occur without sensa- 
tion. The latter only exists when an impression is conveyed to the 
brain, the seat of the perception of sensations. 

There is clear proof that muscular movement may take place 
without sensibility of the parts concerned. Thus, in the exprri- 
ment of Brown-Sequard and others, of dividing the spinal marrow 
of a frog in sunder ; if a hind foot of the animal be then pinched, 
the limb will be jerked with force ; although it is certain that 
no sensation can be conveyed to the brain. John Hunter saw a 
paraplegic patient, quite deprived of feeling in his feet ; yet tickling 
the sole of one of them caused the limb "to be withdrawn. This 
was involuntary, automatic, reflex or excito-motor action. 

2. Each nerve can convey only one kind of impression. Efferent 
nerves may be nerves of motion, if they are distributed to muscles ; 
or, the excitation they bear out will cause secretion, if they termi- 
nate in glandular organs. This, when it results from an impression 
reflected by a ganglion which receives it from an impressible (ex- 
terior or interior) surface, is excito-secrctory action. So, the 
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presence of food in the mouth excites the salivary glands to secre- 
tion ; in the stomach, it draws out the secretion of the gaatrio 
juice, etc. Morbidly, we lind the irritation of the gums in the 
dentition of weakly children inducing diarrhoea, from excessive 
exeito-secretory action. This is parallel to the violent morbid 
excito-motor action, denominated convulsions, which incomplete 
dentition may cause, through irritation of the spinal marrow ; and 
which may also he brought on, in like manner, by the presence of 
indigestible food in the stomach or intestines, or accumulated feces 
in tlie rectum. The term trophic nerves is sometimes applied to 
such as are supposed to exercise immediate control over nutrition. 

Nerves of sensation are capable, each, of only one kind of fusi- 
bility. Some are nerves of touch, one of sight, another of hearing, 
taste, or smell; no one of more than one of these. If the optic 
nerve is irritated, a flash of light, not pain, results. Irritation of 
the auditory nerve or its sensorial centre will cause a "subjective" 
impression of sound : as, for example, the "tinnitus aurium" pro- 
duced by quinine in large doses. Substitution of the guidance of 
one sense by that of another may occur, as when a blind person 
walks by direction of his hearing and touch. But the actual trans- 
fer of one kind of special sensibility to a nerve possessed naturally 
of another function, is impossible. The sense of temperature is 
regarded by some as different from that of touch. 

3. Sensory nerves usually report, so to speak, their impressions 
as if coming from their terminations ; even when it is the trunk of 
the nerve that is acted upon. What is commonly called thecraty- 
bone at the elbow is the ulnar nerve ; when it is struck, the prin- 
cipal pain is not at the elbow, but in the last two lingers, to which 
its terminations are distributed. After the amputation of a limb, 
sometimes sensations in the stump seem to the patient to he in the 
missing toes. A flap of skin being brought over the nose to re- 
place a deficiency of the latter, for a few days a fly lighting on the 
nose will produce an itching, referred in the individual's feeling to 
his forehead. The velocity of transmission of nerve-impressions lias 
been variously estimated by different observers at from 90 to 140 
feet in a second of time. 

Nerve filaments never inosculate (i. e., actually join into one, as 
bloodvessels do), although they are often packed together in the 
same trunk, called "a nerve." When such a trunk is divided, 
intentionally or by accident, it is slow to unite again. In course 
of time it will do so, however, and then the function of its fila- 
ments may be, though it is not always, entirely restored. This is 
remarkable, since a trunk, containing a number of filaments, some 
motor, some sensory, and others ganglionic or sympathetic, must, 
when divided, suffer displacement of their corresponding ends. 
Each filament must, therefore, be restored to its proper connection, 
notwithstanding the displacement ; as though function had a sort 
of control over nutrition. 

Nothing in the appearance or structure of any nerve shows a 
reason for its character, i. e., whether it be sensory or motor, etc. 
This would seem to be determined by the connections of its ex- 
tremities. Dr. Beale believes that no nerves have free ends ; but 
that each filament makes a complete circuit. Kblliker asserts that 
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free ends exist in the terminations of nerves in the muscular fibres. 
Tiue plexuses are also observed in the muscles ; and sometimes 
little end-plates, partly of connective tissue. Ganglionic cells arc 
attached to the peripheral extremities of nerve-filaments, in the 
retina, and in the internal ear. The neuroglia is a fine network of 
peculiar (connective) tissue extending through both the ganglionic 
anil the filamentous distribution of nervous substance, giving it 
coherence and support. 

The nature of nerve-force has been the subject of much specula- 
tion. The favorite hypothesis with many has been, that it is 
identical with electricity. Galvanism will, undoubtedly, stimulate 
the muscles and other organs through the nerves of a living or 
recently dead animal. But so also will the point of a knife, nigh 
heat, a drop of nitric acid, etc. Electricity is only one of the 
stimulants which call out, as it were, nerve-force. Moreover, 
Matteucci lias shown that no special electrical current passes 
through even the largest nerve of the limb of a horse, when the 
muscles are stimulated to action. If a nerve be cut across, and the 
ends be placed in contact, or with a copper wire between them ; or 
if a ligature be drawn tightly around it ; in either case electricity 
will traverse it freely, but nerve impressions will not. Muscle is a 
decidedly better conductor of electricity than nerve ; and copper 
win is many million times a better conductor than either. Still, 
electrical currents are proved to be constantly present in different 
parts of the living body. Among the conversions or transmuta- 
tions of force (modes of motion) taking place, it is quite probable 
that the generation of electricity may have a place, not as yet 
clearly defined. This is rendered the more probable by the fact 
that several species of fish, as the torpedo, gi/mnotus, and silurus, 
have special electrical organs or batteries, directly connected in 
each with the nervous system. 

REFLEX ACTION. 

This is the key to the whole physiology of the nervous system. 
Although before discerned by Unzer and other physiologists, to 
Marshall Hall belongs the credit of developing our knowledge 
especially of the reflex functions of the spinal marrow. Laycock, 
Carpenter, and others have extended the study of reflex action to 
the physiology of the brain and of mental action; Longet and 
Campbell, into that of the secreting organs. The simplest and 
most common of reflex actions, in all the subdivisions of the 
animal kingdom, is excito-motor action. Next, is excito-sccretnri/ 
action. \Yc may add, after Carpenter, sensori-motor and icleo^motor 
actions. Besides, also, the voluntary motor actions, wherein will 
directs the choice between different' possible actions of the reflex 
system, it would be equally correct to speak of cmoto-motor actions ; 
in which, not volition, but emotion gives character to the effective 
impulse. 

Wxtito-motor actions are those in which an impression upon a 
receptive surface (interior or exterior) is, by an afferent nerve, 
conveyed to a motor nerve-centre, and thence reflected through 
an efferent (motor) nerve to a muscle, which it brings into action. 
24 
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Thus, in a complex animal, movements are effected by stimuli al a. 
distance from the muscles, which could not, without inconvenience, 
be made to reach them directly. In this way the nerves and nerye- 
centres are intcrnuncial in the body itself. 

Familiar acts give clear examples of such reflex agency. The 
pupil of the eye contracts when strong light falls upon the retina j 
this is because the impression is conveyed to a ganglionic centre, 
and thence reflected through a nerve to the circular muscular 

fibres of the iris. The im- 
pression of the want of 
oxygen in the blood bacon* 
veyed (chiefly from ( hi- 
llings by the pneumogas- 
tric nerve) to the medulla 
oblongata ; thence it is 
reflected, as a motor im- 
pulse, to the diaphragm 
and intercostal muscles, 
for inspiration. A morsel 
of food is introduced into 
the pharynx ; the impres- 
sion made hy it upon the 
mucous membrane is car- 
ried by the glosso-pharyn- 
geal nerve to a part of the 
medulla oblongata, whence 
it is reflected to the con- 
strictor muscles of the pha- 
rynx which act in deglutition. A similar account might, of course, 
be given of defecation, parturition, etc. 

Excito-motor actions under morbid irritation are seen in convul- 
sions, lock-jaw (trismus, tetanus), and, with less violence, in cough- 
ing, sneezing, vomiting. (Such movements are usually involuntary, 
and often not controllable by the will. Extreme reflex excitability 
is met with especially in infancy (most of all during dentition), and 
in hysteria and hydrophobia. 

GANGLIONIC NERVOUS APPARATUS. 

In Anatomy this is commonly described as "the Sympathetic 
Nerve." All the ganglia upon the spinal column and in the cavi- 
ties and internal organs of the body, have two sets of communica- 
tions ; 1, with the spinal cord ; 2, with the organs of circulation, 
digestion, assimilation, secretion, or reproduction. 

Whether any motor or other power belongs to or originates in 
the ganglia, or whether all their energy is derived from the spinal 
marrow, is a question. At all events they exercise a modifyinj,', 
regulating influence over the functions of the organs to which, in 
many parts, they alone send nerves. This is the case with ue 
arteries, intestines, glands and their ducts, etc. Bernard ana 
others have shown, for instance, that division of the sympatheiu 
nerve in the neck causes passive dilatation of the bloodvessels, wiui 
redness and heat. 



Fig. 182. 




Ganglion-Oells. 
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A question exists, also, whether, in each of these instances, the 
" sympathetic" ganglia control and regulate the organic functions, 
only by their influence over the action and calibre of the blood- 
vessels, or by a more direct power exerted over secretion and 

Tig. 183. 



c 




Junction op Spinal and Sympathetic Systems.— a. Anterior root of spi- 
nal nerve, p. Posterior root. c. Columns of spinal cord. s. Sympathetic. 
a'. Spinal nerve, e. Connecting filaments. 

nutrition. Much has been made recently (especially in the neuro- 
pathy of Dr. John Chapman) of the vaso-motor action of the 
ganglia, and the modifications of it produced by temperature, etc. 
Pfluger's experiments, however, clearly demonstrate that the 
nerves exert an influence over the secretory action of glands apart 
from, or over and above, that belonging to changes in the circula- 
tion of the blood. These changes, also, are, no doubt, important. 

SPINAL MARROW. 

Consisting of a central ganglionic mass, inclosed in columns of 
White nerve-substance, the functions of the spinal cord are complex. 
Alter Magendie had demonstrated that different nerves going 
to the same parts may have different functions, Sir Charles Bell 
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extended this discovery to the roots of the spinal nerves. Ho 
proved that the posterior roots are entirely sensory, or afferent, 
and the anterior roots exclusively motor. This is shown by the 
fact that, when a posterior root alone is divided in a living animal, 
irritation of the end left in connection with the spinal cord will 
produce signs of pain ; while irritation of the distal end will cause 
no result. On the contrary, if an anterior root he cut across, nu- 
tation of the end next the spinal marrow will produce no effect ; 
hut excitation of the end connected with the muscles will throw 
them into action. Beyond their roots, the spinal nerves are mixed, 
containing hoth sensitive and motor filaments. 



Section ov Spinal Cord. — a. Anterior fissure, b. Or.-iy oontr.il sutistfinoo. 
c. Posterior (insure, e.f. White substance, k. Posterior nerve-root. /,/,/ An- 
terior filaments. 

Part of the functional use of the spinal cord is, to transmit im- 
pressions, sensory and motor, to and from the brain. This is 
effected both by the white and the gray substance ; principally, it 
may be supposed, by the former. A difference in function between 
the anterior and posterior columns of the cord has been proved 
The anterior columns, under excitation, emit motor impulses 
through their motor nerves, producing action of muscles. The 
posterior columns, when irritated, display sensibility instead. 

Crossing or decussation, however, occurs in the cord. The an- 
terior columns decussate at the medulla oblongata, just within tin' 
skull. Therefore, disease of the brain (apoplexy, compression 
from fracture, etc.) on one side, commonly produces paralysis of 
motion on the other side of the body ; as, in many cases of what 
is called aphasia, 1 disease of the left side of the brain is attended 
by right hemiplegia, i. e., palsy of the right half of the body. 

Brown-Sequard has inferred from his experiments that the sen- 
sory filaments of the spinal cord cross each other through the wlutU 



Fig. 184. 
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1 Loss of language, from cerebral disorder. 
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length of the cord. The same physiologist asserts, that the sensory 
filaments of the spinal nerves, after entering the posterior columns, 
pass through them, and terminate in the gray central portion of 
the other side of the cord. Therefore, if the posterior columns he 
alone divided in any part of the cord, sensibility is not destroyed 
in all the nerves below that part, but only in those which enter near 
the place of division. 



Fig. 185. 




Different View? of a Portion of the Spinal Cord fuom the Cervical 
Region, with the Roots of the Nerves Slightly Enlarged.— In a, the 
anterior surface of the specimen is shown, the anterior nerve-root of its ri<rht 
side being divided. In u, a view of the right side is given. In c, the upper sur- 
face is shown. In d, the nerve-roots and ganglion are shown from below. 1. 
The anterior median fissure. 2. Posterior median fissure. 3. Anterior lateral 
depression, over which the anterior nerve-roots are seen to spread. 4. Poste- 
rior lateral groove, into which the posterior roots are seen to sink. 5. Anterior 
roots passing the ganglion. 5'. In a, the anterior root divided. 6. The posterior 
roots, the fibres of which pass into the ganglion 6'. 7. The united or compound 
nerve. V. The posterior primary branch, seen in A and d to be derived in part 
from the anterior and in part from the posterior root. 

Besides thus acting as a medium of communication between the 
brain and all parts of the body except the head and face, the 
spinal marrow has more special functions of its own, as the seat 
of reflex actions. The drawing away of a limb when it is touched 
by anything very hot or very cold, or pinched, is often entirely 
involuntary. It may happen during sleep, or when, from paralytic 
disease, the part is incapable of sensation. The spinal cord seems, 



282 



PHYSIOLOGY. 



here, to be capable of maintaining action independently of the 
brain. Tliis has, also, been abundantly proved in decapitated 
animals. 

The habitual passive action of the muscles, though perhaps 
resulting in part from the essential nature of living muscle, is under 
the influence of the spinal marrow ; as shown in an experiment l>y 
Wilson Philips. He found that, when a red-hot iron roil was 
suddenly thrust through the whole length of the spinal cord, nil 
the muscles became relaxed at once. 

The sphincter muscles, which guard the outlets of the rectum 
and bladder, are kept in due contraction under the influence of 
the spinal marrow. Its reflex agency is also, no doubt, concerned, 
differently, in the evacuation of the rectum and bladder ; in order 
for which, the contraction of the sphincters yields to dilatation 
under expulsive effort. Ordinarily, the will can control ami regu- 
late these actions. 

If the spinal marrow be seriously injured low down, loss of 
power over the sphincters results; and involuntary defecation, re- 
tention, and incontinence of urine follow. If high up, disturbance 
of the secreting organs occurs, from the influence of the spinal cord 
over the ganglia. Injury of the spine in the neck, as high as the 
third vertebra, is almost always fatal at once, by interruption of 
respiration ; to which a sound state of the phrenic and intercostal 
nerves is essential. 

ENCEPHALON OR BRAIN. 

All the contents of the cranium, together, constitute the 
pliidon.; the average weight of which to the whole body, in man, 
bears the proportion of about 1 to 150. In mammals (animals which 
suckle their young) as a class, the average proportion of brain to 
body is 1 to 180. 

The parts of the encephalon are, the medulla oblongata and pont 
Varolii, the cerebellum, and the cerebrum. Further subdivision of 
these, of course, niay be made, upon both anatomical and physio- 
logical grounds. If the whole encephalon were divided into 204 
equal parts, the cerebral hemispheres would make of these 170 parts, 
the cerebellum 21, the medulla oblongata, corpora striata, and 
thalami 13 parts. On the same scale, the spinal cord would weigh 
7 parts. The comparative size of these different portions of the 
nervous system is very different in different animals. 

Medulla Oblongata. 

Although several nerves of different functions begin or termi- 
nate about the place of union of the medulla oblongata with tin- 
base of the brain, the peculiar attributes of this centre are con- 
nected with respiration and deglutition. It is the seat of the 
reflex actions essential to those functions ; the performance of which 
is, in its nature, spinal, while, for obvious reasons of convenience, 
they are both voluntary to a certain degree. For speech, we must 
have some control over the expiratory muscles ; and so we must Ik: 
able to manage those used in swallowing, on various occasions. 
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Fig. 186. 




Diagram op Ejtcephalon.— A. Cerebrum. B. Cerebellum. C. Sensori-motor 
tract. D. Medulla oblongata. E. Spinal cord. a. Olfactory nerve, b. Optic. 
c. Auditory, d. Pneumogastric. e. Hypoglossal. /. Spinal. 

Because of its being the centre presiding over respiration, the 
functional activity of the medulla oblongata is, in man and all the 

Fig. 187. 
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Medulla Oblongata. — A. Corpus striatum. B. Thalamus. C, D. Corpora 
quadrigemina. E. Commissure. F. Corpora restiformia. P, P. Pons Varolii. 
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higher animals, indispensable to life. Mechanical injury or ditatte 
affecting it considerably, or narcotism of it by large quantities <>l 
chloroform, etc., is fatal. Ludwig asserts that the medulla ob- 
longata contains the chief vaso-motor centre ; i.e., that from which 
an influence goes out (through the ganglionic nerves finally) which 
controls the degree of contraction of the bloodvessels, liut this 
cannot be considered as yet to have been proven. 

The pons Varolii or tuber annulare is, in its greater part, com- 
missural ; i. c, connective, between the two halves of the cerebel- 
lum, and, by a small number of its filaments, passing also into the 
two hemispheres of the cerebrum. A mass of gray vesicular ner- 
vous matter, however, is imbedded within it ; which Longei and 
others believe to be " the ganglion by which impressions, conveyed 
inward through the nerves, are first converted into conscious sensa- 
tions ; and in which the voluntary impulses originate, which stimu- 
late the muscles to contraction." 1 

Cerebellum. 

Gall, the founder of the system of phrenology, proposed the 
opinion, founded upon a few coincidences, that the cerebellum is 
the seat of " amativeness," or the sexual propensity. Investiga- 
tion has not sustained this view. Upon any such question, three 
principal methods of inquiry are open : 1, comparison of structure 
and function in different animals ; 2, the results of disease or in- 



Fig. 188. 




Cebebellum. — m. Medulla oblongata, c. Pong Varolii, w. Hemispheres of 
cerebellum, i. Middle notch, p. Pyramids, e, e. Crura. 3 to 7. Nerves. 

jury ; 3, experiments upon living animals. Flourens, Longet, and 
others have, on the basis of the experimental method, proposed the 
theory, that the cerebellum has the duty of co-ordinating, or har- 
monizing together, voluntary muscular movements. A bird or 
animal from which the cerebellum has been removed, loses the 
power to regulate its movements — like one intoxicated. 
Disease of the cerebellum has not often been, after death, shown 



1 Dalton's Physiology, p. 423. 
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to have been connected with special symptoms ; but some instances 
have occurred, which at least do not oppose the above theory. 

Comparison of the structure of the brain, and the corresponding 
endowments, of different animals, is, upon this as on other allied 
topics, the most instructive method. No relation appears between 
the size of the cerebellum and the sexual appetite. It is large, 
comparatively, in some animals (fishes) which do not copulate ; 
and proportionately small in some, as the frog, in which the pro- 
pensity is powerful. With locomotor activity, and especially com- 
plexity of movements, there does appear to be proportionate de- 
velopment of the cerebellum. So, in birds of rapid and varied 
flight, as the swallow and many birds of prey, it is large, while in 
the polygamous but heavily flying pheasant family, of which the 
common barn fowl is a member, it is small. The climbing ape has 
it quite large. The bear, which stands naturally on two feet, using 
the other two as hands, has a larger cerebellum than the dog, to 
which that position is unnatural. Lastly, removal of the testicles 
early in life does not, in the horse, at all lessen the growth of the 
cerebellum, if the animal is kept at work ; that of the gelding, at 
full maturity of age, is often larger than that of the stallion or the 
mare. Altogether, the evidence is sufficient to make the theory 
of Flourens much the most probable. Perhaps the cerebellum may 
also be the seat of the muscular sense of Sir Charles Bell. Dr. S. 
Weir Mitchell found that in animals kept alive for several months 
after removal of the whole of the cerebellum, the co-ordination of 
muscular actions was gradually restored. This seems to suggest 
either that the cerebellum is only the principal one of the central 
seats of the co-ordinative function, or else that it may be rather a 
reservoir of motor force. Some experiments of Drs. B. W. Richard- 
son and S. Weir Mitchell in 

congealing different parts of the Fig. 189. 

brain in animals by jets of ether 
spray, have been interesting, but 
their results are not yet sufficiently 
definite for positive conclusions. 

Sensorial Ganglia. 

Anatomically, sufficient distinc- 
tion exists for naming under this 
category, the corpora striata, thai- 
ami, and tubercula quadrigemina. 
Physiological reasons suggest the 
propriety of recognizing the asso- 
ciation with these, of those other 
small ganglionic masses in which 
terminate the nerves of hearing, 
smell, and taste. 

Experiments point to the cor- Longitudinal Section of thf. 
pora striata as the probable source Brain. — a. Ri^ht hemisphere of cere- 
rrom which emanate the motor im- brum . f< corpus caiiosum. d. Cere- 

ptilses Of muscular actions. Like bellum, showing arbor vita, e Me- 

evidence exists for the view that duiia oblongata. /. Spinal cord. 
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the thalami (formerly called nervorum opticorum) are the recep- 
tacles of impressions of common sensation or touch. Each OOrpui 
striatum is anterior to the corresponding thalamus; being thus eon- 
tinuous, the former with the anterior columns, and the latter with 
the posterior columns, of the spinal ma now. 

The tubercula quadrigemina arc the principal terminations of the 
optic nerves; the latter, however, sending filaments also to the 
thalami. 

The reason for the close contiguity and connection between these 
different sensorial centres, and between them and the corpora 
striata, as well as between them and the spinal marrow below and 
the cerebral hemispheres above, is explained by the facts of what 
is called sensori-motor guidance. Every voluntary action is guided 
by a sensation ; walking, speaking, writing, playing upon an in- 
strument, working with tools. If one shuts his eyes and tries to 
walk a plank, he will almost certainly fall. Even the disturbance 
of vision which attends looking down from a great height may 
render walking dangerous, though otherwise safe. All confused or 
unusual impressions make actions uncertain. Mutes arc commonly 
so because born deaf. Those who become deaf alter Learning to 
talk, retain speech. For musical performance, one must have a 
good ear; for painting or sculpture, good visual perception and 
discernment. 

Some sensori-motor (reflex) actions are involuntary ; as winking, 
sneezing. Common acts, as walking, may become so, when 
habitual, though at first requiring attention and will. Blind per- 
sons exemplify the guidance of divers sensations ; instead of sight, 
they walk by hearing and touch. Sensori-motor actions under 
morbid causes often occur ; as coughing, vomiting, hysterical con- 
vulsions. Instincts are, usually, sensori-motor impulses and 
actions, more or less voluntary. 



Anatomists still mostly number these as nine on each side. 
Functionally, a very different classification might be made out. 
The more common enumeration (that of Willis) is contrasted with 
that of Soemmering in the following table : — 



Cranial or Cephalic Nerves. 



"Willis 
I. to VI. 




VII. 



IX. 



Soemmering. 



I. to VI. 

5 vii. 

} VIII. 



IX. 

x. 

XT. 
XII. 



Name. 
(The same in both.) 
Faci.il (portio dura). 
Auditory (portio mollis). 
Glosso-pharyngeal. 
Pneumogastric. 
Spinal accessory. 
Hypoglossal. 



Comparing them, in plan of arrangement, to the spinal nerves, 
Dr. Dalton gives the following table : — 



CRANIAL OR CEPHALIC NERVES. 
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NERVES OF SPECIAL SENSE. 



2d Pair 
3d Pair 



1st Pair 




Following the common enumeration, the functions of the differ- 
ent nerves may be briefly described : — ■ 

1st pair. Olfactory nerve. — Peculiar in having a bulb at its 
anterior extremity, which is apparently the true ganglionic portion. 

2d i>nir. Optic nerve. — Remarkable for the chiasm or union of 
the two optic nerves, by which an entire unity of the visual image 
is produced, from the two actual images, one on each retina. 



M pair. Motor oculi communis. — All the muscles of the eyeball 
(four recti and two obliqui) are supplied by this nerve ; also, the 
levator palpebrce, and the iris. Besides the simple ordinary move- 
ments of the eyeball, therefore, the opening of the eye and the 
contraction of the pupil are controlled by it. 

4th pair. PatheUcus.— Only the superior oblique muscle is sup- 
plied with motor influence by this nerve. 

Wi pair. Motor externus.— The external rectus muscle of the 
eyeball receives all the terminations of this. It is sometimes 
called alxlucens oculi. 

1th pair. Portio dura; Facial nerve.— This is the motor nerve of 
the superficial muscles of the face ; including the orbicularis oculi. 
W hen it is paralyzed, which happens sometimes from exposure to 
cold, the lower eyelid falls, and so does the corner of the mouth ; 
and all expression of that side of the face is lost. 

The sensibility which belongs to some branches of this nerve 
over the face is derived entirely from the union in the same sheaths 
of filaments from the fifth nerve ; the seventh is altogether motor ; 
unless to its own filaments be ascribed an influence upon secretion, 
through small branches going to the parotid and submaxillary 
glands. The flow of tears over the face, observed in some in- 



Fig. 190. 




Chiasm of Optic Nerves. 



288 



PHYSIOLOGY. 



stances of paralysis of the facial nerve, is due to the loss of tension 
of the tensor tarsi (Horner's) muscle, and consequent obstruction 
of the pwncta lachrymalia. The impairment of taste sometime! 
attending paralysis of the seventh nerve, has not been fully ex- 
plained. 

Portio mollis of 7th pair ; Auditory nerve. — To this belongs ex- 
clusively the conveyance of impressions of sound from the ear to 
the base of the brain. 

9th pair. Hypoglossal. — Being distributed to the tongue, this is 
the motor nerve of that organ. 

Having thus disposed, for the present, of the simpler nerves of 
the series, the complex ones remain to be considered. They are the 
5th and 8th. 

5th pair. Trifacial, or Trigeminus.— lAke the spinal nerves, the 
5th has two roots; an anterior, smaller, motor, and a posterior 
larger, sensory root. The latter also has a ganglion upon it, the 
ganglion of ( 'asser. 

After the ganglion, the trunk of the nerve divides into three 
branches. Of these, the ophthalmic (supra-orbital, etc., see Ana- 
tomy) and superior maxillary are entirely sensory ; to them being 
due the sensibility of the upper parts of the face. The inferior 
maxillary receives all the filaments of the anterior nininr root of 
the 5th, besides sensory filaments like the other branches. It 
supplies the muscles of mastication; including the buccinator. One 
branch of the inferior maxillary (lingual nerve) is one of the two 
nerves of taste; going to the tip of the tongue. 

The 5th nerve is, perhaps, the most acutely sensitive in the body. 
Injuries of it produce an indirect disturbance of nutrition : the 
exact rationale of which has not been entirely explained. Re/lex 
symptoms sometimes follow irritation of its branches ; as, when a 
severe blow over the supra-orbital notch causes sympathetic blind- 
ness (Morgagni) ; or a mis-fitting artificial tooth brings on con- 
vulsions (Lederer). Tic douloureux, or neuralgia of the face, is an 
affection of the 5th pair. 

Wi pair. — Three really separate nerves are included under this ; 
the par vagum or pneunwgastric, the ejlosso-pharyngcal, and the 
spjinal accessory. 

Pncumogetstric nerve. — Although mostly sensory, or at least 
afferent, some motor influence seems to belong to this nerve. The 
latter is chiefly derived from filaments contributed by the spinal 
accessory ; as such enter into the pharyngeal branch, and into the 
inferior laryngeed branch of the par vagum, which supplies the 
vocal muscles. The superior laryngeal is a sensitive nerve. 

The pneumogastric is the main afferent nerve of respiration ; by 
which the impression of the need of fresh air (besom d.e respirer of 
the French) is transmitted from the lungs to the medulla oblongata. 
Probably, however, other nerves may contribute to the same end, 
by conveying to the same respiratory centre an impression of the 
need of air from all parts of the body. 

Digestion is also to some extent under the influence of the same 
nerve. "When one pneumogastric is divided in a living animal, 
near the stomach, its digestion is interrupted. After some days, 
however, it may recover from the injury, and digest as before. If, 
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Distribution of thu Eighth Pair of Nerves on the Left Side. — 1. 
Gasserian ganglion of 5th nerve. 2. Internal carotid artery. 3. Pharyngeal 
branch of pneumogastric. 4. G-losso-pharyngeal nerve. 5. Lingual nerve (5th). 
6. Spinal-accessory nerve. 7. Middle constrictor of pharynx. 8. Internal jugu- 
lar vein (cut). 9. Superior laryngeal nerve. 10. Ganglion of trunk of pneumo- 
castric nerve. 11. Hypoglossal nerve (cut) on hyoglossus muscle. 12. Ditto (cut) 
communicating with cightli and first cervical nerve. 13. External laryngeal 
25 
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nerve. 14. Second cervical nerve looping with first. 15. Pharyngeal plexus on 
inferior constrictor. 10. Superior cervical ganglion of sympathetic. 17 Supc. 
rior cardiac nerve of pneumogastric. 18. Third cervical nerve. 19. Thyroid 
body. 20. Fourth cervical nerve. 21,21. Left recurrent laryngeal nerve. 22. 
Spinal-accessory communicating with cervical nerves. 23. Trachea. 24. Middle 
cervical ganglion of sympathetic. 25. Middle cardiac nerve of pneumogastric. 
2ti. Phrenic nerve (cut). 27. Left carotid artery (cut). 28. Brachial plexus. 
29. Phrenic nerve (cut). 30. Inferior cervical ganglion of sympathetic. 31. 
Pulmonary plexus of pneumogastric. 32. [Arch of the] thoracic aorta. 33. 
(Esophageal plexus. 34. Vena azygos superior. 35. Vena azygos minor. 38. 
Gangliated cord of sympathetic. 

then, that of the other side he also cut, digestion is more seriously 
interfered with, and for a longer time ; hut, at length, before either 
of the nerves has reunited, the functional action of the Stomach is 
restored. These facts show, that, while the pneumogastric nerve 
has an influence over the digestive process, it is not essential to it. 

How the heart is affected by the normal functional action of the 
pneumogastric is a difficult question. Vivisection has introduced 
a problem concerning it. When, in a living animal, the chest is 
opened, and the pneumogastric divided, if a powerful galvanic 
current be made to act on the end of the nerve towards the heart, 
that organ ceases to beat almost at once. Two theories have beep 
proposed to explain this. One, that of inhibition; namely, thai it 
is the function of the pneumogastric to check or retard the heart's 
action. The other, that, since it is only a very strong current of 
galvanic electricity that will arrest the heart's action, this result is 
produced by exhausting or overwhelming the heart by excessive 
irritation. The latter is probably true. 

Glossopharyngeal nerve. — As indicated by its name, this is dis- 
tributed to the tongue and pharynx. It is doubtful whether a 
motor function belongs to any of its fibres. It is the afferent 
nerve of deglutition, and the general sensory nerve of the pharynx. 
One branch of it is a nerve of taste; being distributed to the base 
and middle of the tongue, and to the soft palate. 

Spinal accessory nerve. — The two branches of this, external and 
internal, are of separate origins. The internal branch comes from 
the medulla oblongata, and is distributed to the vocal muscles of 
the larynx ; being their motor nerve. The external branch cornel 
from the spinal cord, enters the cranium by the foramen magnum— 
and, going out with the internal branch, is distributed to the 
sterno-cleido-mastoid and trapezius muscles. It has only motor 
functions. 

9th pair; hypoglossal nerve. — This is the motor nerve of the 
tongue. A branch goes to the thyro-hyoid muscle ; and the 
descendem noni branch supplies the stcrno-hyoid, sterno-thyriod 
and omo-hyoid muscles. Filaments also go to the submaxillary 
gland. It appears to be altogether a motor nerve. 

Cerebral Hemispheres. 

A marked peculiarity of the brain, besides the proportionately 
large supply of blood which it receives, is, the variation in the 
flow of blood through it from time to time, according to the 
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presence or absence of mental excitement. As, however, a certain 
degree of increase of pressure will arrest the functions of the 



Fig. 192. 




Dissection of Brain, from above, exposing the Lateral, Fourth, and 
Fifth Ventricles, with the Surrounding Parts. a. Anterior part, or 
genu of corpus callosum. b. Corpus striatum. V. The corpus striatum of left 
side, dissected so as to expose its gray substance, c. Points by a line to the 
taenia semi-circularis. d. Optic thalamus, e. Anterior pillars of fornix divided ; 
below they are seen descending in front of the third ventricle, and between 
them is seen part of the anterior commissure ; in front of the letter e is seen 
the slit-like fifth ventricle, between the two laminae of the septum lucidum. /. 
Soft or middle commissure, g is placed in the posterior part of the third ven- 
tricle ; immediately behind the latter are the posterior commissure (just visible) 
and the pineal gland, the two crura of which extend forwards along the inner 
and upper margins of the optic thalami. h and i. The corpora quadrigemina. 
*. Superior crus of cerebellum ; close to k is the valve of Vieussens, which has 
been divided so as to expose the fourth ventricle. I. Hippocampus major and 
corpus fimbriatum, or taenia hippocampi, m. Hippocampus minor, n. Emi- 
nentia collaterals, o. Fourth ventricle, p. Posterior surface of medulla ob- 
longata, r. Section of cerebellum, s. Upper part of left hemisphere of cere- 
bellum exposed by the removal of part of the posterior cerebral lobe. 



encephalon, even fatally (as in compression of the brain from frac- 
ture of the skull), provision must be made to avoid that pressure. 
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This is done, partly, by the adapted increase of rapidity in tin? 
escape of blood from the brain by the veins ; but more effectually 
by the movements of the cerebrospinal fluid. This is a Beroui 
liquid, contained beneath the arachnoid membrane of the brain 
and spinal marrow, and passing readily from one to the other. 
If more blood enters the brain, a larger amount of sub-araclmoiil 
fluid leaves it to go into the spinal cavity ; and vice versa. 

Upon the large and difficult subject of the functions of the cere- 
bral hemispheres, much might be written (see Carpenter's Human 
Physiology). For economy of space it is proper to attempl here 
a statement only of the most positive, and sonic of the most pro- 
bable conclusions as yet attainable in regard to [t. 

1. The cerebral hemispheres are the sole organs of mind; that 
is, of intellect and emotion, as well as of will. The activt portions 
of the hemispheres are, on good ground, believed to be the super- 
ficial or peripheral convolutions; the white substance being com- 
missural or communicative only. 

2. The two hemispheres, under all ordinary conditions at least, 
act as one. Probably the corpus callosum is the main medium of 
their intimate correspondence. 

3. The brain is, as regards the mental faculties, a muUipU 
organ. This is proved by many facts; as, the partial meutal 
activity of dreaming and somnambulism ; partial insanity or mono- 
mania ; the limited effects, upon the mental and moral powers, "f 
some injuries ; and those peculiar, special gifts of mind, so different 
in different individuals, to which we give the name of genius. 

4. The system of "phrenology," or cranioscopy, taught by 
Gall, Spurzheim, and Combe, is not sustained by a sufficient pre- 
ponderance of evidence to enable it to take its place as a part el' 
physiological science. 

Lately, the most remarkable suggestion tending in a similar 
direction to Gall's inquiries, is that of Broca and others, grow- 
ing out of the facts concerning aphasia. This name is applied to 
loss of the power of expression in language, spoken or written, 
from cerebral disease, JPost^mortem examination in a number of 
cases has exhibited some lesion of the anterior portion of the left 
hemisphere of the cerebrum. Broca and others have hence in- 
ferred that this part of the brain is the seat and or^an of the 
"faculty of language." The principal objection to this view is. 
that it supposes an un symmetrical location of function, in a part of 
the system, the cerebro-spinal axis, which, elsewhere, so far as is 
known, is entirely symmetrical. 1 Ferrier has recently (187:5) given 
an account of some experiments upon animals, from which he 
infers a functional relation between certain portions of the convo- 
lutions of the cerebrum and particular muscles. So many fads 
stand against the probability of this inference, that it must he 
received at present with caution, if not distrust. One of his con- 
clusions is, that the cerebellum is a motor centre for the muscld 
of the eyeballs. More probably, the only deduction as yet 

1 See the report in American Journal of Medical Sciences, July, 1868, 
p. 296, of a remarkable case of injury of the bead, in which loss of lan- 
guage followed penetration of the riyht half of the brain. 
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warranted by his observations is, that the muscular movements 
produced depend on the connection between emotion (not ideation) 
and its expression by muscular actions. The author of this manual 
has taught in lectures for many years that it is most probable 
that the intellectual faculties arc localized in the posterior lobes of 
the cerebrum, and the emotions in the anterior portions of the 
hemispheres. Two important facts sustain this view : 1. That 
the brain of man differs from that of the apes, carnivora, etc., 
most in the greater development of the posterior lobes. 2. That 
in the growth of the foetus and maturation of the brain after birth, 
the posterior lobes are last formed and completed ; as the intel- 
lectual faculties follow the instinctive and emotional (impulsive) 
powers and propensities in their order of relative development. 
Moreover, viewing the cerebellum as an organ apart, as it were, 
analogy favors the probable location of active (emoto-motor) or 
motive mental functions in the anterior portion of the cerebrum ; 
as, in the spinal axis, all the anterior roots of the nerves are 
motor; and also the corpora striata are functionally connected 
with motion, while the thalami (posterior) are related to special 
and general sensation. There is, therefore, an anterior and a pos- 
terior tract in the cerebro-spinal axis ; the former active, and the 
latter receptive, in function. Although we speak of intellectual 
activity, this is subjective, and altogether different from those im- 
pulses of emotion which always tend to result in action. Dr. Lom- 
bard, in some experiments upon the temperature of the brain, 
found that even a slight emotional excitement produced a rise in 
the heat of the head, such as did not attend mere thought or men- 
tal perception. 

5. Reflex action affects the cerebrum, as it does all lower nerve- 
centres. Especially is excito-motor agency visible in emotional 
actions. 

Dr. Carpenter's theory is, that emotion consists only in the 
attachment, in our consciousness, of either pleasure or pain to an 
idea. This is not, however, well sustained by familiar facts. 
Especially is it contradicted by the evident distinction that emo- 
tions, unlike ideas, are always impulsive; they form our motives; 
we are moved by them. Hence it is probable that different parts 
of the brain are the seats respectively of the intellectual faculties 
and of the emotions. 

6. Not only is mental action often reflex, being induced by the 
suggestion of impressions external or internal— but it is also in 
many instances automatic. Will acts, not by direct compulsion 
of the faculties, but by the directing and selecting power of atten- 
tion. We thus encourage and sustain preferred ti-ains of thought ; 
or, on the contrary, avert attention from those not approved. So, 
also, with emotions. Dwelling upon an object which naturally 
excites feeling, will still maintain this, even if the will struggles 
directly against the emotion itself. 

Childhood exhibits the automatism of mental action most fully. 
Emotional impulses are stronger than mere instincts in youth; 
maturity brings the full development of the intellectual powers. 
Over all of these, the will ought to dominate ; but some human 

25* 
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beings remain, all their lives, automata, under the continued 
dominion of impulses. 

Remarkable exemplification, however, of the spontaneity or 
automatic character of the action of the mind, is witnessed in the 
manner of performance of great and peculiar genius. Often, highly 
gifted men are notably deficient in power of will ; as shown by 
their impulsive nature and want of self-control. Carpenter ad 
duces, as good instances of this, Mozart, the musical composer, 
and Coleridge, the poet and philosopher. Zerah Colburn in cal- 
culation, and Morphy in chess, are examples of different kinds of 
extraordinary natural superiority in particular gifts. Not always 
are such powers attended hy uncommon -general intelligence. Of 
the ahsence of this, Blind Tom, the negro pianist, a musical pro- 
digy, but otherwise almost an idiot, is said to be an example, 

7. There is reason, even, to believe, that mental action or "cere- 
bration" may sometimes be unconscious. Dr. Carpenter's argu- 
ments in favor of this view are interesting and convincing ; but 
would occupy too much space here. 

SLEEP. 

Only the cerebrum, the organ of the mental faculties, among all 
the nerve-centres of the body, has prolonged periods of complete 
repose in the order of nature. Short intervals, every centre, every 
organ in the body has; in the alternations or rhythmic actions 
which all exhibit. Thus, between each two inspirations, and be- 
tween each two beat's of the heart, short rests occur, liut the 
brain must have several hours of continuous repose, every night, 
or day. 

In the soundest sleep, total unconsciousness exists. Between this 
and sleep-walking, or somnambulism, all degrees may occur. The 
entire explanation of the physiology of sleep is not yet attained. 
The most interesting fact fully developed of late years is the obser- 
vation of Durham and others, that during natural sleep less blood 
flows through the brain than at any other time ; the cerebral 
hemispheres becoming, from diminished activity of their arterial 
circulation, comparatively anaemic. 

In somnambulism, the sensori-motor powers appear to be, some- 
times, as perfect as in the waking state ; but acting automatically. 
Artificial somnambidism, which may be produced in some sus- 
ceptible persons, has been exaggerated in description, into mes- 
merism or animal magnetism, etc. 

ORGANS OP SENSATION. 

For the perception of an impression made upon any part of the 
body, three things are required : an organ or surface to receive the 
impression, a nerve to convey it, and a sensorial ganglion fan the 
brain to perceive it. It is also requisite that attention be given to 
the sensation ; as many impressions, especially if they he slight, 
may be made upon our organs, while the mind is strongly pre- 
occupied, without our taking any cognizance of them. 
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Touch. 

This is the simplest and most extensively diffused of all the 
senses ; being sometimes, therefore, called common sensation. All 
the superficial parts of the body, and the 
inlets and outlets of the cavities, are 
endowed with it, in different degrees. 
The deeply-seated organs are not pos- 
sessed of sensibility, although uneasiness 
and pain result from diseased conditions 
affecting them. 

Susceptibility to pain appears to be 
a different thing from the simple sense 
of touch. Anaesthetic inhalation (as of 
ether, nitrous oxide, or chloroform) may 
prevent, sometimes, the pain of an operation, while the patient 
feels every movement made. 




Papillae of Palm. 



Fisr. 194. 



Fkr. 195. 





Pacinian Corpuscles.— Portion 
of digital nerve. 



Pacinian Corpuscle.— a. Peduncle. 
6. Nerve-fibre. e. Axis-cylinder. /. 
Subdivision of same, c, d. Laminated 
sheath. 



_ The special organs of touch are the papittce tactus. They are 
little irregularly conical projections, seen in rows, with wrinkles 
between them, especially upon the hands. Each papilla contains 
a (looped ?) termination of a nerve-filament, and a loop of capillary 
bloodvessels. On the digital nerves (of the fingers and toes), 
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the minute fibrous Pacinian corpuscles are found ; and also on the 
branches of the sympathetic going to the aorta, and on the nerves 
of the mesentery. 

By pressing the points of a pair of compasses, tipped with cork, 
upon the skin, it may be shown that it is only when they arc at a 
certain distance from each other that they are felt as two instead 
of one object. As the distance needed lor their separate percep- 
tion is different on different parts of the body, the comparative sen- 
sitiveness of each part may thus be measured. The following table 
exhibits the results of such experimentation (Weber, Valentin) : 



Point of tongue, i line 
Tip of forefinger, 1 " 
tied surface of lips, 2 lines 
Palm of hand, 5 " 

Skin of cheek, 5 " 

End of great toe, 5 " 



Lower forehead, 
Skin of occiput, 
Pack of hand, 
Skin of back, 
Middle of arm, 
Outside of thigh, 



10 lines 
12 " 
14 " 

30 " 

30 " 
30 " 



The term ancesthesia is applied to any loss of sensibility, local W 
general, however produced. Not unfrequently it occurs as a Form 
of paralysis or palsy. 

Taste. 

The tongue, and, to a less degree, the soft palate, are the seats 
of taste. The nerves conveying it are, for the tip of the tongue, 
the lingual branch of the 5th pair, and, for the middle of the 
tongue and palate, the lingual branch of the glossopharyngeal (8th). 

Fig. 19C. 





Fungiform Papillae op Tongue.— A. Papilla, with secondary papilla;, a. 
Epithelium. B. Papilla with capillaries injected. 

Over the tongue are scattered numerous papilla; (see Anatomy), 
simple, filiform, fungiform, and circumvallate. Each of these, 
like the papilla; tactus, contains the end of a nerve and a loop of 
capillaries. For taste, it is necessary that particles of a sapid sub- 
stance come in contact with the tongue in a state of solution. Un- 
less^ the tongue is morbidly dry, the saliva will suffice to moisten 
sufficiently an otherwise dry material. A sensation of taste may 
be produced by a galvanic current ; as in the familiar experiment 
of placing a silver coin under the tongue, and a copper one upon it, 
so that they touch beyond the end of the tongue. 
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Impressions of taste are considerably heightened or modified by 
the simultaneous perception of odor in the same substance. Taste 
may be cultivated, as in wine-tasters and tea-tasters, to a high 
degree of delicacy. 

The use of the sense of taste evidently is, not only to give pleasure 
in eating and drinking, but to guide in the selection of food. 
Ammig natural products, it is a generally sufficient guide. Of 
course artificial substances may, and frequently do, combine plea- 
santness of taste with poisonous qualities. 

Smell. 

The seat of this sense is the upper part of the lining membrane 
of the nasal cavities ; receiving the distribution of the terminations 
of the olfactory nerve. 
The Schneiderian mem- 
brane of this region is a 
mucous tissue paved with 
non-c Mated cy 1 ind r ical 
epithelium. Ciliated cells 
cover the lower or respira- 
tory portion of the nasal 
cavities ; but the nostrils 
themselves are lined with 
squamous epithelium. As 
in the case of taste, actual 
contact of odorous parti- 
cles is necessary ; but 
these particles may be ex- 
tremely minute or subtle 

in diffusion Thus a The Nasal Cavitt ._ 1 . olfactory non e. 2. 
Small piece of musk may Superior turbinated bone. 3. Middle bone. 4. 
give an odor to a very Inferior bone. 5. Fifth nerve, 
large apartment. A drop 

of creasote upon a table may leave a perceptible smell after repeated 
washings ; and it seems sometimes almost impossible to wash the 
scent of the dissecting room from the hands. Most remarkable, 
however, is the power of certain animals to detect and pursue their 
prey by the scent, as the hound does the fox or hare, even while 
running at full speed. The delicacy of sensitiveness to impressions 
required for this is almost inconceivable. 

Among animals, to find their prey, or mates, is evidently a prin- 
cipal use of the organ of smell. We find it also capable of another 
service, in making known the presence of things which contami- 
nate the air and make it insalubrious. All ordinary causes of 
atmospheric impurity, and consequently of ill health, are offensive 
to us. 

Hearing. 

Vibrations of sonorous bodies induce waves of air or of other 
media, which, impinging upon the ear, produce the impression 
upon the auditory nerve which we call sound. Kapid undulations 
produce high notes, slow ones grave or low notes ; whether they 
come from a stringed or wind instrument, a bell that is struck, or 



Fig. 197. 




298 



PHYSIOLOGY. 



a human voice. In a receiver exhausted by the air-pump, the ring- 
ing of a bell will produce no sound ; because there is no air to 
vibrate. 



Fig. 198. 




The Ear.— 6. Concha, m. External meatus, d. Membrana tympanl. t. 
Cavity of tympanum, e. Eustachian tube. i. Mastoid cells. *. Semicircular 
canals, c. Cochlea, p. Petrous portion of temporal bone. /. Styloid process. 

The essential part of the organ of hearing is the internal ear, 
where the terminations of the auditory nerve (portio mollis of 
seventh pair) are distributed. The middle, and external car, how- 
ever, are important to the perfection of the organ as an instru- 
ment not only for the reception but also for the discrimination of 
sounds. 

Referring the student to the Manual of Anatomy for the descrip- 
tion of the structure of the ear, no more will be repeated here than 
is absolutely necessary to made our language intelligible 

External Ear. — Many animals have their ears movable in differ- 
ent directions, so as to receive sounds from various quarters more 
distinctly. Man, although possessing rudirnentary (undeveloped) 
motor muscles of the ear, has not that power. Instead, the ex- 
ternal ear is curiously curved and excavated; thus presenting a 
number of surfaces in 'different directions. The total result of these 
curves and channels is, the concentration or pouring of the 
waves and reflections, as through a funnel, into the external meatus. 

This passage ends in the membrana tympani. At its outer orifice 
are a number of hairs. Its lining tegument secretes, by follicles, 
the cerumen or wax of the ear. The purpose of this wax, whose 
odor is unpleasant, seems to be, to exclude insects and animalcules. 
The meatus is endowed with delicate sensibility. Probably we 
may be aided in determining the direction of sounds, by the 
mechanical impression of air-waves, when sound is most intense, 
upon its surface. The loss of the external ear lessens distinctness 
of hearing, but does not cause deafness. 
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Fig. 199. 




Ossicles of the Ear. 



Fie. 200. 



Middle Ear, or Tympanum. — This is a cavity in the temporal 
bone, bounded on the outside by the mcmbrana tympani, and. with- 
in by the vestibule and part of the 
cochlea of the internal ear. It 
communicates with the upper part 
of the pharynx by the Eustachian 
tube. Within it, surrounded by 
air, is the chain of ossicles, the 
malleus, incus, orbiculare, and 
stapes; which connect the mem- 
brana tympani with the membrane 
of the ioramen ovale (fenestra ova- 
lis) of the vestibule. These little 
bones having a slight motion upon 
each other, three muscles affect 
their condition and the tension or 
relaxation of the tympanic mem- 
brane ; the tensor tympani, laxator 
tympani, and stapedius. 

The tympanum is, essentially, a 
drum. It is not air-tight, because, 
by the Eustachian tube, air is ad- 
mitted into it. The use of this 
seems to be, that sonorous waves, 
impinging upon the membrana 
tympani from without, through 
tlif meatus, may be to a sufficient 
extent balanced within. Violent 
effects are thus provided against. 

Internal Ear, or Labyrinth. — 
Again referring to Anatomy for 
description, we may call attention 
only to the facts that the vestibule, 
cochlea, and semicircular canals 
contain fluid, and that within them 
are spread out the terminations of 
the auditory nerve. The vestibule 
communicates with the membrana 
tympani by the chain of ossicles. 
The cochlea has a foramen, the 
foramen rotundum, or fenestra ro- 
tunda, opening upon the cavity of 
the tympanum, but covered with 
membrane. Within the vestibule, are the otoconia or otoliths, 
minute calcareous crystals, whose whole use must be supposed to 
be, by their vibrations, to reinforce feeble impulses of sound and 
make them more appreciable. 

The uses of the spiral shape and double "staircase" of the 
cochlea, and those of the three differently placed semicircular 
canals, are not yet known. The idea that the canals may serve to 
enable us to determine the direction' of the origin of sounds (a not 
uncommon conjecture), is excluded by the fact that almost all 
sonorous vibrations enter by the meatus externus, and, after striking 




Labyrinth of the Ear. — n. 
Auditory nerve, s. Semicircular 
canals, c. Cochlea, a. Osseous 
wall of the spiral tuheof the coch. 
lea. b. Spiral staircase. 
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upon the membrana tymi>ani, have thereafter the same direction, 
-whatever their origin. We can always judge best of the direction 
from which sounds proceed, when we can compare the difference 
in the intensity with which it affects the two cars. As, however, 
we can also determine the direction of a sound when one car is 
closed, a further explanation is required. Very probably, the 
external meatus is endowed with sensibility to sonorous waves, 
adapted to this purpose. In some animals of quick In arm 
the bat and the mouse, an extremely fine plexus of nerves exists 
in the lining membrane of the external ear. 



Fig. 201. 




The Cochlea. 



Probably the spiral "ascending and descending" staircase of 
the cochlea (communicating by a minute aperture at the lmrnuha) 
allows of the roll of every distinct wave of sound, intensifying it 
by the condensation and rarefaction produced by the narrowing 
and subsequent expansion of the double spiral ; no abrupt arrest 
or rebound of the wave being thus produced, but a gradual ex- 
haustion of it. The roils of Corti are arranged in tin- scah media 
of the lamina spiralis of the cochlea, in a manner comparable 1" 
the keys of a piano. The perception of different tonesor notea of 
sound may very possibly be connected with them. The rounded 
form and varied direction of the semicircular canals suggest that it 
may be their purpose, to give place for the escape and dying out 
of undulations which have made their impression upon the. audi- 
tory nerve, and which, if they returned or reverberated in the 
vestibule and tympanum, would confuse the hearing. This has 
been compared with the arrest or "absorption," by the black 
pigment layer of the choroid coat of the eye, of rays of light which 
have made their impression upon the retina. It is commonly 
believed, however, that the semicircular canals serve especially to 
conduct to the auditory nerve sonorous undulations received by 
the solid bones of the head. 

Transmission of Sound. — Sonorous vibrations move through the 
air at the rate of somewhat more than 1100 (1118-1142) feet in a 
second ; through water, 4900 feet in a second ; through solid 
bodies, much more rapidly, according to their density. When 
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such waves are transmitted by contact from one body to another, 
some loss of momentum and of rapidity in the undulations occurs ; 
the note, if it be a continuous musical sound, is lowered. Savart 
proved that sounds may be audible which result from the succes- 
sion of 24,000 impulses in a second ; and, at the other extreme, of 
lowness, he found them audible when produced by seven or eight 
impulses, or fourteen or sixteen half-vibrations in a second. 

If sound is conveyed by contact from air to water, a considerable 
loss is produced. But if a solid body, such as a metallic plate or 
an animal membrane, be placed upon the surface of the liquid in- 
tervening between it and the vibrating air, there is less diminution. 

Precisely this arrangement exists in the ear. Sonorous waves 
are conveyed to the extremities of the auditory nerve by undula- 
tions (reciprocal and resonant) of solids, liquid, and air. First, as 
we ordinarily hear, the waves of air enter the meatus and strike 
upon the membrana tympaui. Thence the undulations are carried 
inward, by, 1st, the walls of the tympanum ; 2d, the chain of bones ; 
3d, the air within the tympanum. Thus they reach the fenestra 
urn I is by the foot of the stirrup-bone (stapes) ; the fenestra rotunda 
through the air ; and the general surface of the labyrinth by the 
walls of the tympanum. Then the liquid (perilymph, endolymph) 
of the vestibule, cochlea, and canals receives the vibrations, and 
transmits them to the auditory nerve. 

Defects of hearing may be produced by several causes. Slight 
degrees of deafness may attend the accumulation of wax in the ear ; 
thickening, from catarrhal inflammation, of themembrani tympani ; 
or obstruction of the Eustachian tube. More serious deafness 
follows perforation or destruction of the membrana tympani, or 
partial destruction of the chain of bones in the tympanum. Total 
loss of hearing only occurs when the auditory nerve, or its sensorial 
ganglionic centre, is paralyzed. A simple test will show whether 
deafness, in any case, be nerve-paralytic, or connected only with 
the mechanical apparatus of the ear. If it be the latter, the tick- 
ing of a watch may be heard when it is placed between the teeth ; 
as the solid bones of the face and head, and the air entering the 
Eustachian tube, conduct the sound. This will not be the case, 
aud no sound will be heard, if the auditory nerve has lost its 
receptive or transmitting power. 

Vision. 

An expanded surface sensitive to light, an optic nerve to convey 
impressions made by it, and a sensorial ganglion to receive and 
perceive them ; these are the parts essential to sight. Beyond 
these, the eye is a visual apparatus, compared often to a camera 
obsewa, or a photographer's instrument. 

Light and vision are the subjects of an abstruse mathematical 
Bcience, Optics. Some account of light is usually given in con- 
nection with chemical physics (see Chemistry). Brief allusion to a 
few facts concerning it is unavoidable here. _ _ 

Adopting the undulatory theory, we conceive light to consist ot 
extremely rapid vibrations, conveyed from luminous bodies to the 
eve through the aether which pervades space. This universal 
Bfsthereal fluid penetrates even solid bodies, affecting and being 
26 
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affected by the state and movement of their particles. Heat, 
electricity, galvanism, and magnetism, no doubt, involve its wave- 
movements, as well as those of ponderable substances. Light 
travels through space at the rate of from 180,000 to 102,000 mik-a' 
in a second. 

Certain bodies transmit light ; they are transparent, lirfirr- 
turn of light is a universal phenomenon or property of solids and 
liquids, although in very different degress. The direction of reflected 
rays is governed by their line of incidence, and (lie reflecting 
surface; according to the law of mathematical physics, that tk 
angle of incidence and the angle of reflection are equal. The colors 
of bodies depend upon the colors of the rays <>!' light which they 
reflect. A red body reflects only red rays; a green one, onrj 
green rays, etc. A black body, however, docs not [theoretically) 
reflect any light at all. A white one reflects the whole of the lighl 
falling upon it. 

Passing throw fh transparent media, as wafer, glass, etc., rays of 
light are often made to change their course. This is called refrac- 
tion. Thus a marble, at the bottom of a cup, not visible to an eye :il 
a certain distance beyond its edge when the cup is empty, will Beem 
to rise up and be seen over the edge when water is poured into it. 



Fig. 202. 




Emerging from water into air, a ray of light is bent in one 
direction ; going from air into water, in another. Kefernn*; both, 
for comparison, to a line drawn perpendicularly to the surface 
entered or left, the law is thus expressed : a ray of light, in pawing 
from a denser to a rarer medium, is refracted from the perpendicu- 
lar; in passing from a rarer to a denser medium, towards the 
perpendicular. , 

But refraction does not occur to the same extent or in just t ie 
same way with all substances, or with bodies of all forms. Doum 
refraction and polarization of light are complex optical phenomena 
which cannot be entered upon here. By the action of a simple 
prism of glass, a ray of light in its transmission is decompose, or 
separated into the seven rays of the spectrum, identical with tliose 
of the rainbow. Three primary rays are admitted, red, yelloy, anu 



1 According to different autuorities. 
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blue ; the others being combinations of these in different propor- 
tions. That white light is really made up of a union of all the 
colored rays, may be demonstrated by a physiological experiment. 
If a circular disk or tiat piece of pasteboard be divided into seven 
equal parts, by lines radiating from the centre to the circumference, 
and the seven colors of the spectrum be painted upon these, when 
the disk is made to revolve rapidly it will appear to be white. This 
happens because the impression of any visible object upon the 
retina remains for a moment after looking at it. The quick succes- 
sion of impressions, therefore, in the revolution of the disk, blends 
all the colors into one, and the result is whiteness. 

Upon modifications in the reflection and refraction of light 
caused by different materials, forms, positions, and other conditions 
of bodies, depend the uses of the parts of the eye as an organ. 
For the full description of these parts we must refer to Anatomy. 



Fig. 203. 




Section of Eyeball. 



The transparent media of the eye are, the cornea, aqueous hwmor, 
crystalline lens, and vitreous humor. The receptive surface upon 
which, within the chamber of an eye, the picture or image is 
thrown (as upon the sensitive prepared plate of the photographer's 
apparatus) is the retina. Of this, the most important layers, phy- 
siologically, are, 1, the layer of rods and cones, which suggest ana- 
logy to the papillce of touch ; 2, the layer of ganglionic nerve-cells ; 
3, the radiating expansion of the termination of the optic nerve. 
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It is very remarkable that the point of entrance of this nerve 
into the retina, which is just within (i. e., nearer to the nose than) 
the centre of its surfaee/is devoid of sensibility to light, as shown 
by careful experiments. At the centre of the retina, the yeOoiB 
mot of Soemmering is the point of most distinct vision. Evidently, 
the image of any object upon the l-etina must be inverted ; because, 
the rays from its upper and lower extremities crossing each other 
as they enter the pupil, those rays from the top of the object must 
pass through to the bottom of the retina, and those from the bottom 
must go to the top of the same receptive surface. How, then, 
do we see everything right side up V Several theories have been 
proposed to explain this, which is certainly not a mere result of 
experience or education. Perhaps the crossing of the fibres of 



Fig. 204. 



Fig. 205. 




The Posterior Half of the Retina 
of thu Left Eye Viewed from be- 
fore, —f. The cut edge of the scle- 
rotic coat. ch. The choroid, r. The re- 
tina ; in the interior at the middle, the ma- 
cula lutea with the depression of the fovea 
centralis is represented by a slight oval 
shade ; towards the left side the light spot 
indicates the colliculus or eminence at the 
entrance of the optic nerve, from the cen- 
tre of which the arteria centralis is seen 
spreading its branches into the retina, 
leaving the part occupied by the macula 
comparatively free. 



Vertical Section of Retina of 
Human Eye.-1. Bacillar layer. 2. 
Outer layer, granular. 3. Intcrme- 
diate fibrous layer. 4. Inner granu- 
lar layer. 5. Finely granular gray 
layer. 6. Layer of nerve cells. 7- 
Layer of fibres of optic nerve. 8. 
Limitary membrane. 



optic nerves, from the top and bottom of the retina, respectively, 
may reverse, in their conveyance of impressions to the tuberculn 
quadrigemina, the picture itself. More reasonable, however, it i», 
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to suppose that the mind really sees, not the retina with the image 
upon it, as some imagine — but from the retina ; that is, there re- 
ceives and perceives waves of light from the reflecting visible 
object. So, as we refer a blow upon the hand or body to one or 
another source by our minds tracing backwards the direction of its 
impression upon us, we in like manner refer a ray of light to an 
object by tracing backwards its direction. When we look at a 
mirror, for example, and see an image of anything in it, the image 
seems to be beyond the glass ; and it requires an effort of thought, 
or some experience, to correct this impression. 

The crossing of the filaments of the two optic nerves in all pos- 
sible directions, from side to side, has been, perhaps without suffi- 
cient evidence, supposed to explain the unity of human vision with 
two eyes, upon each of which a distinct impression is formed. If 
the eyes are placed out of correspondence, as in strabismus, double 
vision results. In habitual or permanent strabismus, the mind is apt 
to accustom itself to give attention only to one of the two images 
seen. Double vision is sometimes subjective; i. e., connected as a 
symptom with disorder of the brain. 

The cornea, aqueous humor, crystalline lens, and vitreous humor 
act upon light transmitted through them as a series of lenses. The 
anterior surface of the cornea is convex ; the crystalline lens is 
doubly convex, the posterior surface being the most convex of the 
two. Applying .to convex lenses the law of refraction already men- 
tioned, that, in passing from a rarer to a denser medium, rays of 
light^are bent or refracted towards the perpendicular, and remem- 
bering that at any part of the surface of a sphere a perpendicular 
to it is continuous with a straight line going to its centre, it will 
be obvious that parallel rays (or those nearly parallel) must, by such 
a lens, be made to converge, and, finally, to meet. The place at 
which the rays from any body thus unite is called the focus of the 
lens. Rays not parallel but divergent, as from a small and near 
body, cannot be brought so soon to a focus, unless the lens is 
modified so as to increase its refraction. 

Adjustment of the eye to different distances, then, needs expla- 
nation. The theory now adopted is, that, as the eye reposes in dis- 
tant vision, effort is required only for the sight of near objects ; and 
that this is effected by removal or diminution of the pressure of the 
elastic suspensory ligament upon the lens, by the ciliary muscle ; 
which is described by Wharton Jones, H. Muller, and Rouget as 
consisting, like the iris, of circular and radiating fibres. Perhaps 
the vascular processes of the ciliary body may, as an erectile struc- 
ture, assist, when distended, in compressing the lens. 

The iris contracts when we look at near objects, and thus excludes 
the most divergent rays. The general purpose of the iris is to 
regulate the amount of light entering the eye through the pupil. 
By reflex action, its circular fibres contract under the stimulus of 
light. When that stimulation is withdrawn, the radiating fibres 
dilate the pupil. The contraction of the pupil may be artificially 
produced by the action of the Calabar bean, or by opium in poison- 
ous doses. Dilatation of the pupil follows the local or systemic- 
action of stramonium, belladonna, hyoscyamus, or their active 
principles. The afferent or sensory nerves of the iris are the 2d 

26* 
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(optic) and 5th ; the motor nerve in contraction of the pupil is tlio 
3d ; dilatation is under spinal and sympathetic influence. 1 

Optical instruments are liahlc especially to two defects ; chro- 
matic and spherical aberration. The first consists in change of 
color in objects seen through lenses, owing to the dill'crcutly- 
colored rays heiug unequally refracted in their transmission. The 




The Choroid and Iris (enlarged). 



second is the deviation and confusion of rays impinging upon dif- 
ferent parts of the surface of a convex lens. Those rays which 
pass from the centre of an ohject straight through the centre 
of the lens are not refracted at all. Those striking at a small 
distance from the centre are made to converge somewhat ; those 
entering near the margin or circumference converge very much. 
So, they do not all meet in one focus, and an indistinct image 
results. 

The correction of chromatic or color aberration is, hy opticians, 
effected by using several lenses, of different materials, refracting 

1 The pupil contracts, under strong light, after death ; according to 
Biown-Sequard, in eels and frogs, sixteen days after death. Exactly 
what is the functional relation between the 5th nerve and the iris in 
unsettled. After division of its ophthalmic branch, the pupil becomes 
immovable ; in men and rabbits it remains contracted : in dogs aud catn, 
dilated (Valentin). 
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the rays of light differently ; so that one corrects (by reversing it) 
the inequality produced by another. Thus, if the arrangement be 
perfect, white rays, or rays without change of color, are trans- 
mitted. In the construction of the eye, this principle is illustrated 
by a combination of several refracting media ; the cornea, aqueous 
humor, crystalline lens, and vitreous humor. 

Spherical aberration is, in the eye, corrected in two ways. For 
one, the iris serves to exclude those rays which would strike the 
margin of the convexity of the lens ; and thus their tendency to 
confuse the image is prevented. Also, the structure of the crys- 
talline lens admirably preserves the eye against this deviation of 
light. The lens is most dense at the centre, and lessens gradually 
in density towards the circumference. Thus those rays which 
strike it near the centre are made to converge more, in proportion, 
than those striking it towards the margin ; more, that is, than the 
form of the lens would cause them to do, if it were homogeneous ; 
but just the same as the others, by this correction ; so that a clear 
image is made. 

Our ideas of the distances of objects are obtained through experi- 
ence, with the comparison of other senses than sight, and the use 
of our powers of locomotion. To a person cured of congenital 
cataract, as in a case reported by Cheselden, or to one like Caspar 
Hauser, brought out into the light after years of imprisonment in 
darkness, everything seems at first upon or very near to the eye. 

Size, also, is only very imperfectly determined by sight alone. 
The visual angle gives us some estimate of it ; that is, the angle 
mack by the rays coming from the top and bottom, or the right 
and left side, of an object, and meeting upon the retina. Also, we 
are aided in measuring the size of an object seen, by the muscular 
sense of the muscles which move the eye up and down, or from 
side to side, in looking at it all over. 

Our knowledge of the size of any object will facilitate our 
making an estimate of its distance ; and so, if we know its distance, 
we can judge better of its size. Hence, on a foggy day, many 
things look larger than they actually are, because haziness gives an 
impression of distance ; while, on the contrary, in an extremely 
clear atmosphere, things of unknown size may appear to be very 
near but small. 

The ihaurnatrope is a simple toy, which well illustrates the fact 
that impressions made upon the eye remain for a little while. It 
consists of a piece of card, on each side of which is drawn or 
painted a different picture, the two bearing some relation to each 
other ; as, on one side a bird, on the other a cage ; or, on one side 
a man and on the other a horse. When the card is made to revolve 
rapidly so as to present the two sides alternately, the images are 
combined into one ; and the bird may be seen in the cage, or the 
man on the horse. 

The stereoscope of Wheatstone is an instrument composed of two 
lenses, so placed as to cause two pictures of the same object, one 
representing the right side of it and the other the left (Fig. 207), 
to appear as one. The impression of solidity and perspective, which, 
in actually solid objects, we gain by the use of both eyes together, 
is thus perfectly conveyed by flat pictures ; as photographs, for 
example. 
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Imperfections of Bight, in various degrees, are common and 
important. Their study and treatment belong to the .special 
department of ophthalmic surgery. A few of them may be here 
briefly mentioned. 

Nearsightedness, or myopia, is the most frequent of all. It |g 
owing to too great a convexity of the crystalline lens, or else to an 
excess of length of the eyeball antero-posteriorly ; the rays foiling 
upon the eye from a distant object being brought to a focus too 
soon, that is, in front of the retina. The correction of tlii.s j s 
obtained by the use of concave glasses, which by their refraction 
move back the image to the retina. 



Fig. 207. 




Stereoscopic Vision. 



Long-sightedness, or the incapacity to see objects at short dis- 
tances, is due to causes the reverse of the above ; the lens being 
too flat, or the eye too short from before backwards. The rays then 
converge too little to make an image upon the retina ; their focus 
falling behind it. This (very common in old people) is corrected 
by convex glasses, which bring the rays to a focus sooner. Because 
of the frequency with which old persons experience this defect of 
vision, it is commonly called presbyopia. But age is apt to brin<,' 
with it other kinds of failure of' sight also ; oftenest, a loss of power 
to accommodate the eye to the distance of objects, the range of vision 
becoming abnormally restricted. 

Near point at 10th year . . . 2§ inch from cornea. 

" " 20th " ... 3»- " " " 

" 30th " ... 4i " " " 

" " 40th " ... 6j " '* " 

" " 50th " . ]2 " " " 

" " 60th " 04 « « » 

70th « ..." 144 inches. 

(Donders, Fellenberg, etc.) 
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Terms now much used by opticians are, emmetropic, myopic, 
(hypometropic) and hypermetropic, vision ; also, paralysis of accom- 
modation, and astigmatism. Emmetropic is normal sight, with 
the full natural range of accommodation. Many persons can see 
to read, for example, with ease, letters at a distance of seven 
inches from the eyes, or at thirty-six inches, or at any distance 
between. That is their range of accommodation. Myopic persons 
sometimes can only read with the book two or three inches from 
the eye. Hypermetropia is deficiency in the refracting power of 
the eye, so that only convergent rays make distinct images, and 
thus only objects at some distance can be well seen. It is what is 
most generally called presbyopia. Astigmatism is indistinctness 
of vision from differences in refraction by the eye according to the 
part of it upon which rays fall ; a want of harmony in refraction. 
This is tested by looking at the two lines of a cross, or a large 
letter T ; the lines in different directions not being seen with 
equal clearness. It may be remedied by employing cylindrical 
lenses (see Laurence and Moon's Ophthalmic Surgery). 

Amblyopia is indistinctness of vision. Asthenopia, is feebleness 
of visual power, shown by the eyes becoming soon exhausted when 
used, as in reading, and images then becoming confused. This is 
a symptom of fatigue of the ciliary muscle, retina, optic nerve, or 
tubercula quadrigemina ; calling for repose of the eyes. 

Amaurosis (a term repudiated now by some ophthalmologists) 
is nerve-blindness, or paralysis of the optic nerve. 

Cataract is opacity either of the crystalline lens or of its 
capsule. Though sometimes congenital, it occurs in much the 
largest number of instances in advanced life. Occasionally it is 
observed in connection with diabetes mellitus; and, experimen- 
tally, it has been produced in animals, by injecting sugar into the 
tissues. The theory of endosmosis has been brought forward to 
aid in explaining some of these facts. 

Accessory Apparatus of the Eye. — The lachrymal gland is very 
important, on account of the protection its constantly flowing mois- 
ture affords in clearing fine particles from the surface of the eye- 
ball, and keeping it from shrinking with dryness. The Meibomian 
glands of the eyelids furnish a sebaceous material which maintains 
the flexibility of the eyelashes. The lashes themselves (cilia) are 
especially protective in their use, acting somewhat like cow-catchers 
in front of a locomotive, their convexities being turned towards 
each other. Winking is a (generally automatic and often uncon- 
scious) motion of the lids, by which the lachrymal secretion is 
brought frequently over the ball, and, when needful, the eye is 
closed against the entrance of foreign bodies. The eyebrows 
(supercilia) are protective overhanging ridges, covered with hairs, 
which aid in keeping blows or falls from affecting the eyes, and 
also avert from them drops of perspiration of the forehead. For 
an account of all these auxiliary structures see Anatomy. 
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CHAPTER VIII. 

THE VOICE. 

The larynx is the organ of voice in man. Referringto Anatomy 
for the particular description of its parts, we may consider whal is 
its nature as an instrument. 

Among musical instruments, two kinds are most decidedly 
different ; wind and stringed instruments. Of the former, the 

trumpet, horn, trombone, 
flute, and fife are examples. 
Of the latter, the violin, gui- 
tar, etc. In wind instru- 
ments, the notes vary with 
the length (and width) of the 
column of air, affected by the 
closing and opening of the 
holes, and the manner of im- 
pelling air from the mouth. 
In stringed instruments, the 
length, thickness, and ileyrce 
of tension of the strings prin- 
cipally determine the notes. 
In hoth, the larger vibrat- 
ing mass, moving in slower 
waves, gives low notes ; the 
shorter column or cord pro- 
duces quicker vibrations, and 
higher notes. 
But there is an intermediate 
Glottis, from above.-**, e, h. Thy- kind of instrument ; that with 
roid cartilage. N, F. Arytenoids. T, V. a tongue OV reed, that IS, I 
Vocal ligaments. N, x, v, k, /, N, I. Mus- vibrating plate or membrane, 
cles. B. Crico-arytenoid ligaments. in connection with a tube. 

The clarionet, hassoon, haut- 
hoy, and reed stops of an organ are of this kind. The human larynx 
is a reed instrument, neither precisely a wind nor a stringed one. 
The reeds are the vocal ligaments; the epiglottis is also of that 
nature. 

Except in the production of very high notes, only the inferior 
vocal cords are shown, by experiment and by observations with 
the laryngoscope, to be essential to voice. The anterior part of the 
glottis, also, is the vocal part. The changes which occur in vocali- 
zation are, the widening and narrowing of the glottis, and the 
increase and diminution of the tension of the ligaments. These 
changes are effected by muscles. The posterior crico-anjtenovi 
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muscles draw back the arytenoid cartilages, and make tense the 
Ligaments; the crico-thyroid muscles aid in the same effect. The 
posh rior arytenoid muscles, transverse and oblique, narrow the 
orifice of the glottis. Both of these movements cause elevation of 
the pitch of sounds. The thyro-arytenoid muscles relax the liga- 
ments by drawing the arytenoid cartilages forward. The lateral 
i rirn-arytcnoid muscles widen the aperture of the glottis. Thus 
grave or low notes are produced. The lowest human tone has 80 
vibrations per second ; the highest, 1024 vibrations. 



Fig. 209. 




Posterior View of the Larynx. 
— 1. Thyroid cartilage, right ala. 2. 
Ascending cornu. 3. Descending cor- 
nu. 4. Cricoid cartilage. 5,5. Aryte- 
noid cartilages. 6. Arytsenoideus 
muscle, consisting of oblique and 
transverse fasciculi. 7. Crico-arytse- 
noidei postici muscles. 8. Epiglottis. 



Fig. 210. 




Side View of the Larynx, one ala 
of the thyroid cartilage (the right), 
having been removed. — 1. Left ala of 
thyroid cartilage. 2. Bight arytenoid 
cartilage. 3. Corniculum laryngis 
(or cartilage of Santorini). 4. Cricoid 
cartilage. 5. Crico-arytaenoideus pos- 
ticus muscle. 6. Crico-arytaenoideus 
lateralis. 7. Thyro-arytaenoideus. 8. 
Crico-thyroid membrane. 9. One-half 
of the epiglottis. 10. Upper part of 
the trachea. 



The compass of the voice extends in singers to two or three 
octaves. The lowest note of the female voice is about an octave 
higher than the lowest of the male voice, and the highest of the 
female voice an octave above the highest of the male. This de- 
pends chiefly on the greater length of the ligaments in the male 
larynx. The larynx in boys is like that of the adult female. At 
puberty it changes, with other sexual developments. 

"There are two kinds of male voice, the bass and tenor, and 
two kinds of female voice, the contr'alto and soprano. The bass 
voice usually reaches lower than the tenor, and its strength lies in 
the low notes ; while the tenor extends higher than the bass. The 
contr'alto has generally lower notes than the soprano, and is 
strongest in the lower notes of the female voice, while the soprano 
voice reaches higher in the scale. But the difference of compass, 
and of power indifferent parts of the scale, are not the essential 
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distinctions between them. The important difference consists in 
their tone or ' timbre,' which distinguishes them even when they 

are singing the same note. The 
qualities of the barytone and mecw> 
soprano voices are less marked, the 
barytone being intermediate between 
the bass and tenor ; tbe mezzo-so- 
prano between the contr'alto and so- 
prano. " (Kirkes.) 

In each octave there are twelve 
semitones. Within each semitone 
at least six different notes can be 
produced ; 120 notes or more can. 
then, be made distinctly by an ordi- 
nary singer. Yet the vocal liga- 
ments vary in length but £ of an 
inch. Each note requires, therefore, 
a variation in the state of the liga- 
ments of but 5 Jiy of an inch. In 
falsetto notes, it would appear that 
only the edges of the vocal cords 
approach each other. 

The lungs are the wind-box of the 
vocal organ ; the manner in which 
air is impelled through the larynx 
making much difference in vocaliza- 
tion. The solid and flexible struc- 
tures of the mouth and nostrils also 
affect and modify it considerably. 

For speech, articulation as well 
as voice is necessary. In this, 
the tongue, palate, lips, and teeth are employed. Besides the 
vowel sounds, some of which may be continuously pronounced— as 
ah, au, e, eh, ih, uh, oo, while others are compound, as a, i, o, oi, 
ow, yu, the consonants are, by some writers, divided into Unguals^ 
dentals, labials, etc. These distinctions arc not very accurate. 
The tongue is used in c, hard and soft, d, g, bard and soft, b, j. k. 
1, n, q, r, s, t, x, y, z. The lips especially in b, p, f, m, v, w. 
The teeth are expressly touched by the tongue in s, z, and tl). 
Reverberation in the nasal cavities occurs in the j/rolowjed sounds 
of b, d, g, 1, m, n, r, v, w, y, z, and also in certain compound 
sounds, as ng. 

The following table is from Kcmpelcn : — 




The Larynx Opened. 7. Su- 
perior vocal ligament. 8. Thy- 
roid cartilage. 9. Ventricle of 
Galen. 10. Inferior vocal liga- 
ment. 11. Arytenoid cartilages. 
12. Cricoid cartilage. 



"Vowel. 



Sound. 

" far," 
" name," 
" theme," 
"go," 
" cool," 



Size of oral 
opening. 

. 5 

. 4 

. 3 

. 2 

. 1 



Size of oral 
canal. 

3 
2 
1 
4 
5 



In other languages than the English, many sounds exist which 
no combination of our letters is capable of expressing. 
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Stammering is owing to a want of control of the will over the 
muscles of articulation. It is to be treated and cured, therefore, 
by systematic and well-devised vocal gymnastics; instruments afford 
only very slight palliation for it. 



CIIAPTEE IX. 

DEVELOPMENT. 

CONCEPTION. 

Actual contact of the spermatozoa and ovule is necessary for 
impregnation ; more than this, according to recent observers, not 
only contact but penetration of the ovule by the spermatozoa. 
Barry, Nelson, Keber, and others have seen spermatozoa inside 
the ovule in various animals. In most, if not all cases, there 
appears to be a penetration by many of them. Spermatozoa, at 
the same time, pass through the coats of the vitellus, and, massing 
around the germ cell, lose their motor power, become disintegrated 
and disappear, after having awakened the germ to its wonderful 
life. 

THE EMBRYO. 

The first change in the ovule (henceforth known as the ovum) is 
cleavage or segmentation of the yelk. The embryo cell elongates, 
becomes somewhat fiddle-shaped, divides into two cells by the 
ordinary process of cell-division. At the same time the yelk 
divides into two parts, so that each cell is contained in its own 
separate yelk mass. By repetition of this process we have 4 — 8 — 
16 cells and yelk masses formed, and so on until segmentation is 
completed, and out of the germ cell and yelk is formed a homo- 
geneous mass of cells — the germ mass. During this, there has 
been an evident increase of cells at the expense of the yelk. 



rig. 212. 




Diagrams of the Various Stages of Cleavage of the Ye: 



After the formation of the germ mass the cells nearest the sur- 
face, immediately under the zona pellucida or vitellary membrane, 
become aggregated to form a membrane, the so-called blastoder- 
27 
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mic or germinal membrane, which soon divides itself into the ex- 
ternal or serous layer and the internal or mucous layer, between 
which the other germinal cells arc collected, forming the vcuaiur 
layer. The first of these gives origin to the vertebral column, skull, 
extremities, nerves, general skeleton, brain, and spinal cord. In 
the second, the glands and mucous structures are formed, whilst 
the vascular system, including the heart, originates in the inter- 
vening layer— the vascular. Soon there is an evident thickening 
at one end of this fourfold ball, as it were ; a heaping together of 
cells, and the dense area thus formed receives the name of urea 
germinativa, which is first roundish, then oval, then pyriform. In 
the centre of this, which is of course made up of three layers, the 
cells of the serous and mucous layers become comparatively few in 
number, and a semitransparent spot is thus caused, the so-called 
area pellucida, which is bounded laterally by an accumulation of 
the cells of the vascular layer, the area vasculosa. In the serous 
lamina, in the centre of the area pellucida, appears soon the primi- 
tive trace, a transparent groove, the first sign of the foetus. It is 
surrounded above by two ridges, the laminae dorsales, which, 
during development, arch over the groove and finally unite above, 
inclosing the groove in which the cerebro-spinal nerve centres are 
afterwards formed, whilst the lamina} are transformed into the 
spinal column and skull. 

In the same way two ridges grow out below the primitive trace, 
arch over (or rather under), and unite, thus forming the abdominal 
cavity of the fetus. These are the lamince centrales. It is readily 
seen that if either the dorsal or ventral lamina' fail to unite, there 
will result a monstrous fovtus ; if it be the former which do not 
join, the spinal column will be incomplete, and spina bifida will 
occur ; if the latter, the anterior part of the body will be incom- 
plete, and hare-lip, cleft palate, or other malformation dependent 
on insufficient development of the walls of the chest or abdomen 
will be present. In the area vasculosa, which is inclosed in the 
laminae ventrales, the bloodvessels are formed by the union of rows 
of cells, and obliteration of their separating walls ; their nuclei 
(according to Dr. Carpenter) foi-ming the blood disks. In Like 
manner the heart is formed after the vessels ; the first flow of blood 
is towards the heart, the so-called punctum saliens (Fig. 215). 

Amnion. 

The amnion, the essential envelope of the ovum, appears very 
early in the formation of the embryo. A little beyond the extre- 
mities of the ovum, on the outside of the area pellucida, the serous 
lamina projects in two hollow processes, which arch over the dor- 
sum of the embryo and unite to inclose it. At first these two 
processes are widely separated in their central portion; but soon 
they spread also over the ventral surface of the embryo, and ulti- 
mately surround the elements of the umbilical cord : of the two 
layers, which thus form the amnion, the outer becomes adherent 
to the external or maternal membrane, the other constitutes the 
especial envelope of the foetus. 

The membrane thus formed embraces the embryo very closely 
at an early period, and is continuous with the common integument 
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of the foetus, at the open abdominal parietes. At a later period 
it is distended with fluid, and so separated from the foetus, and 
after being reflected upon the funis, of which it forms the outer 
coat, it terminates at the umbilicus. It is thin and transparent, 
but of a firm texture, resisting laceration much more than the 
other membranes. Its external surface is somewhat flocculent, but 
internally it is quite smooth, like serous membrane, and like it 
secretes a bland fluid. This fluid resembles dilute serum, and is 



Chorion, b. Umbilical vesicle, in Second Month. — a 1. Smooth portion 

surrounded by the serous and of chorion, a 2. Villous portion of chorion, 

vascular laminae, c. Embryo, d, k. k. Elongated villi, beginning to collect 

e, and /. External and internal into placenta, b. Yelk sac, or umbilical 

folds of the serous layer, forming vesicle, c. Embryo. / Amnion (inner 

the amnion, g. Incipient allan- layer), g. Allantois. ft. Outer layer of 

tois. amnion, coalescing with chorion. 



called liquor amnii. It varies in amount from half a pint to several 
quarts, the average quantity being about half a pound. It sub- 
serves several useful ends. It probably serves as nutriment to the 
fretus during the early months ; it preserves an equable tempera- 
ture for it while remaining in utero ; it protects it from the effects 
of sudden blows, shocks, etc. It is also useful in dilating the os 
uteri, by protruding the membranes in the commencement of 
labor. 

It will be remembered that the mucous layer is the most internal, 
being that which immediately surrounds and contains the yelk. 
The first change in it is the appearance of a constriction caused 
by the growing from it, towards the centre of the yelk, of a pair of 
processes, which increase in size until they finally meet and divide 
the cavity of the mucous layer into two ; in the smaller of these, 
the one next to the embryo, the mucous membranes, glands, etc., 
are developed, whilst the larger consists largely of the yelk and is 
the so-called umbilical vesicle. Connecting these cavities is a 
small canal, the vitelline duct. The embryo, at this period, chiefly 
subsists on the yelk contained in the umbilical vesicle ; which 
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reaches it not merely through the duet hut hy means of vessels, 
the vasa omphalo-mcscnterica, developed on the walls of the part tit 
the mucous layer composing the duct. These vessels terminate in 
the superior mesenteric artery and vein. When, finally, the store 
of yelk is exhausted, the umbilical vesicle shrinks up and leaves a 
sort of scar, the white spot, vesicula alba. 

Allantois. 

The allxmbois is formed at the lower and anterior part of the 
embryo, rather from a mass of cells than by a reduplication of one 
of the primary layers. It is at lirst a delicate membranous elon- 
gated sack, but, like the cavity of the mucous layer, il is divided 
into two hy constriction. The smaller of these divisions becomes 
the urinary bladder, the other, the allantois proper. The wachiu 
of the perfected animal (the cord Leading from the bladder to the 
umbilicus) is the remains of the duct connecting the foetal bladder 
with the allantois. The allantois extends itself until at Last il 
comes in contact with the uterine surface. It becomes vascular, 
and in birds surrounds the whole embryo, and lines the inner Bur- 
face of the shell. Its further history in the liunian subject will 
be traced directly. 

The Decidua. 

"While this development lias been going on, certain changes 
have taken place in the uterus, which it is now necessary to notice, 

Tig. 215. 




Dtaoram op thh Wetits Airn Mkmkranks about the Sixth Week.— «. 
Chorion, b. The larger absorhent extremities, the site of the placenta, ft 
Allantois. d. Amnion, e. Urachus. e. Bladder. /. Vesicula umbilicalis. g. 
Communicating canal between the vesicula umbilicalis and intestine, h. Vena 
umbilicalis. i, i. Arteria umbilicalis. k. Arteria omphalo-mesenterica. I 
Vena omphalo-mesenterica. n. Heart, o. Rudiment of superior extremity. P- 
Rudiment of lower extremity. 
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The earliest change in this organ after impregnation consists in 
an enlargement of the tubular glands of the mucous membrane, 
and of the capillaries between them ; the glands becoming visible 
to the naked eye, and pouring out profusely a peculiar secretion 
of albuminous matter and cells. These together, i. e., the entire 
altered mucous membrane of the uterus, constitute the decidua 
vera which lines the cavity of the uterus. According to Coste, 
the ovum on entering the uterus is imbedded in the soft altered 
mucous membrane, and as it were sinks into it, the latter throwing 
out granulations which arch over the ovum and form a membrane 
covering it, decidua reflexa. Other authorities have believed that 
this membrane arises as follows : by the time the ovum reaches 
the uterine orifice of the Fallopian tube, the uterine mucous mem- 
brane has become so swollen as completely to occlude it, so that 
the ovum necessarily in entering the uterus pushes before it a part 
of the mucous membrane which constitutes the membrana reflexa. 
It will be seen that there is therefore a double membrane ,• one 
part of which lines the uterus, the decidua vera ; the other enwraps 
the foetus, the decidua reflexa ; the whole of which constitutes the 
membrana decidua, so called, because cast oft' at the birth of the 
child. 

Chorion. 

The chorion is another envelope of the foetus obtained from 
the mother and partially formed before the ovum arrives at the 
uterus. When the ovum leaves the ovary it is enveloped in a 
portion of the proliferous disk, which adheres to it and constitutes 
the first appearance of the chorion. In the passage through the 
Fallopian tubes, new gelatinous material is secreted ; until, by the 
time the ovum arrives at the uterus, 
it is inclosed in a thick membrane, Fig. 21G. 

which, at its first appearance, was 
smooth, but now is rough and shaggy 
from the enlargement of numerous 
villi. 

This new formation is one of great 
importance, as it is through it that 
the whole subsequent nutrition of 
the embryo is derived ; this is accom- 
plished at first by means of the vil- 
lous processes which proceed from 
tiic whole surface of the chorion and 
give it a rough, shaggy appearance. 
These villous processes serve as ab- 
sorbing radicles, drawing in the fluids 
supplied by the mother, until a more 
perfect communication is afforded by 
the placenta. As the ovum advances 
in age, these villi diminish in num- 
ber, assume a vesicular appearance, and finally disappear alto- 
gether ; except at that part of the chorion which is in contact with 
the uterus, and where the placenta is subsequently formed. In 
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some animals, this original connection between the villous coat of 
the chorion and the uterine surface is the only one that exists ; 
hence they are called non-placcntal. 

Placenta. 

It will be remembered that we left the allantois passing out of 
the umbilicus towards the maternal organs. By the time it readies 
the decidua reflexa, this, as well as the decidua vera, lias become 
much thickened at the spot which it touches, and the villi of the 
chorion have there become remarkably enlarged. The placenta 
is thus formed, by the fusion of the choroin ami decidua ; Hi'' 
former being connected by the allantois with the ovum. The 
villi of the placenta are the villi of the chorion capped by the 
decidua. The human placenta, at full term, is of a soft Bpong] 
texture, round or slightly oval, from six to eight inches in diameter 
and from one to two inches thick ; its foetal or inner surface covered 
by the amnion is smooth, and generally has the umbilical cord 
inserted near its centre ; sometimes to one side, when it is known 
as the battledore placenta. The external or maternal face of the 
cast-off placenta is seen to be divided somewhat irregularly into 
lobes, and covered by the hypertrophic mucous membrane of the 
uterus, into which the tufts of the chorion have penetrated. The 
placenta is destitute of nerves and lymphatics, and is in its struc- 
ture essentially vascular. It will be seen that there are two parts 
to it ; the foetal and maternal. 

The faial portion of the placenta consists of the brandies of 
the umbilical vessels, which divide minutely where they enter the 
organ, and constitute by their ramifications a large portion of its 
substance ; each subdivision terminating in a villus. Each villus 
contains a capillary vessel, which forms a series of loops, commu- 
nicating with an artery on one side and with a vein on the 
other. The vessels of the villi are covered by a layer of cells 
inclosed in basement membrane. The maternal portion may be 
considered as a large sac, consisting of a prolongation of the 
internal coat of the great uterine vessels. Against the fu-tal sur- 
face of this sac the placental tufts push themselves, dipping down 
into it and carrying before them a portion of its thin wall, so as 
to constitute a sheath to each tuft. The blood is conveyed into 
the cavity of the placenta by the "curling arteries," so named 
from their tortuous course, which proceed from the arteries of the 
uterus, and the blood is returned through large uterine veins called 
sinuses. It must not, however, be understood that there is any 
direct communication between the vessels of the fetus and those 
of the mother, the foetal tufts being merely bathed in the maternal 
blood and drawing nourishment from it by cells, which have the 
power of selecting, and of elaborating their own materials. The 
placenta performs the threefold office of an absorbing, respiratory, 
and excreting organ. It begins to be formed about the end of 
the second month ; acquires its peculiar character during the third, 
and goes on increasing in proportion to the development of the ovum. 
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Umbilical Cord. 

The umMieal cord is formed from a portion of the allantois ; it 
connects the foetus to the placenta and affords a passage to the 
blood from one to the other. It contains two umbilical arteries, 
and one umbilical vein, the duct of the umbilical vesicle, the 
omphalo-mesenteric vessels, the urachus, and sometimes more or 
less of the intestinal canal, the whole imbedded in the Whartonian 
jelly, and invested by a reflection from the amnion. Its length 
varies much ; the average, however, is about eighteen inches. 
Sometimes it is so short as seriously to impede the progress of labor. 

FCETAL GROWTH. 

The head is one of the first portions to be developed. At the 
beginning of the second month, it constitutes almost half of the 
entire mass of the foetus. The upper extremities appear in the 
early part of the fifth week, as two blunt processes ; and, imme- 
diately afterwards, the lower limbs. In both cases, the distal 
parts, i.e., the hands and feet, are the first to be formed, so that 
they appear, as it were, sessile upon or fixed directly to the trunk ; 
then the parts next to these, i. e., the forearms and legs, and, 
finally, the arms and thighs. The motions of the child are rarely 
perceptible before the third month, and the beating of the heart 
is generally first heard during the fifth month. The average 
length of a full-grown child at birth, is about eighteen inches ; the 
weight varies from four to eighteen pounds ; the average probably 
being seven or eight pounds — a male weighing about one pound 
more than a female. 

Development of the Spine and Cranium. — The primitive part of 
the vertebral column in all vei-tebrates is the gelatinous chorda 
dorsalis, which tapers to a point at the two extremities of the 
animal. In its development, it becomes inclosed in a membranous 
sheath, which acquires a fibrous structure. The chorda dorsalis 
is to be regarded as the axis of the future bodies of the vertebra?, 
although it never itself passes into the cartilaginous or osseous 
state. 

The cranium is a prolongation of the vertebral column. At 
first, it consists of but one mass, a cerebral capsule, the chorda 
dorsalis being continued into its base. The bones of the face are 
developed later. 

OvrculaMonof the Foetus. — There are some peculiarities in this. 
The chief are owing to the presence of the foramen ovale and 
ductus arteriosus in the thorax, umbilical artery and vein and the 
ductus venosus in the abdomen. 

The foramen ovale is an opening between the two auricles of the 
heart, allowing the blood to pass freely from one to the other. 
The ductus arteriosus arises from the pulmonary artery near its 
origin, and conducts the blood from the right auricle to the aorta, 
into which it empties just below the arch. The ductus venosus 
passes from the umbilical vein to the vena cava ascendeus along 
the thick edge of the liver. 



FOSTAL GROWTH. 



321 



The following is the course of the blood : It is conveyed from 
the placenta along the umbilical vein, partly, at once, to the vena 
cava ascendens by means of the ductus venosus, partly into the 
liver, whence it reaches the vena cava by the hepatic vein. Having 
passed through the two great fcetal depurating organs (liver and 
placenta) it is in the state of arterial blood. It enters the right 
auricle ; but, being directed through the foramen ovale by the 
Eustachian valve, arrives at the left auricle, thence goes to the left 
ventricle, and is thrown out into the aorta. Pure arterial blood 
is, therefore, sent to the head and upper extremities. At the con- 
traction of the ventricles, the right one throws its venous blood 
into the pulmonary artery ; but a small part of it passes to the lungs, 
the greater portion going through the ductus arteriosus into the 
descending aorta, where it mingles with the descending arterial cur- 
rent. Thus the blood supplied to the trunk and lower extremities 
is mixed arterial and venous. Of the descending current just 
spoken of, a small part goes to supply the trunk and lower ex- 
tremities with nutriment, but the chief portion passes directly to 
the placenta through the umbilical arteries ; whence it is returned 



Fig. 218. 




Dl AORAM OF THE WOLFFIAN BODIES, MULLERIAN DUCTS, AND ADJACENT 

Parts, Previous to Sexual Distinction, as seen from before.— sr. The su- 
prarenal bodies, r. The kidneys, ot. Common blastema of ovaries or testicles. 
W. W olffian bodies, w. Wolffian ducts, to, to, Miillerian ducts, gc. Genital 
cord. ug. Sinus urogenitalis. i. Intestine, cl. Cloaca. 
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by means of the umbilical vein, after having been aerated and 
nourished by endosmotic action between it and the maternal blood. 

The Wolffian Bodies, and Sexual Organs.— The Wolffian bodies 
are temporary rather than rudimental kidneys ; for although they 
discharge the functions of these latter organs, they are not de- 
veloped into them. 

In man, the Wolffian bodies are bean-shaped, and are composed 
of transverse ca-cal canals, united by an excretory duct which leads 
from the lower extremity of the organ to the sinus urogenital of 
the foetus. The kidneys and suprarenal capsules arc developed 
behind them. Their size is at first so great that they entirely con- 
ceal the kidneys; but they grow relatively smaller. Towards the 
end of foetal lile, only an atrophied remnant of them is left. Their 
ducts, in the male, are developed to form the vas dell reus and 
ejaculatory duct of each side ; the vesicuhe seminalcs forming di- 
verticula from their lower part. In the female the ducts of the 
Wolffian bodies disappear. 

The testicles or ovaries are formed at the internal border of these 
organs; and at first it is not possible to say which of them the 
testicle or ovary — the new formation is to become. Gradually, 
however, the special characters belonging to them are developed. 

Descent of the Testes. — In the sevent h month of gestation, the tes- 
ticle descends, in the line of the gubcmacidum testis, through the 
internal abdominal ring, inguinal canal, and external ring; entering 
the scrotum during the eight month. In the female the round 
ligament of the uterus is homologous (?'. c, corresponds) with the 
gubernaculum testis of the male subject. 

CHANGES AT BIRTH. 

After birth and the expansion of the lungs, this course of the 
blood is entirely changed. The ductus venosus and ductus arteriosus 
become impermeable, and, finally, consolidated into fibrous cords; 
the foramen ovale closes, by the apposition and union of its valves; 
the pulmonary artery and vein enlarge in accordance with the in- 
crease of their function, and the regular round of the human cir- 
culation commences. If for any reason these changes do not take 
place, serious organic disease is the result. Thus, when the fora- 
men ovale remains patulous, there is in consequence a constant 
mixture of arterial and venous blood, resulting in the production 
of the well-known phenomenon of the so-called cyanosis or "Wue 
disease. '" 

INFANCY AND ADOLESCENCE. 

A new-born child has a very large head, upper extremities and 
abdomen, in proportion to its pelvis and lower limbs. The umbi- 
licus is nearly at the middle of its body. Gradually all the parts 
appi*oach to the perfect symmetry of adolescence and maturity. 

Breathing by the lungs is less active, and that by the skin more 
so, in infancy than later in life. The power of generating animal 

1 Produced also by insufficient enlargement of the pulmonary artery. 
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heat is less, and the need of protection or communicated heat 
much greater at that time than afterwards. The skin and alimen- 
tary canal are extremely delicate and impressible. Kblliker states 
that all the hairs of the head and body are renewed in the first 
year. 

Fig. 219. 




Fcetal Skeleton. 



Of the nervous system, the organic or ganglionic (sympat otic) 
ami the spinal reflex apparatus are most nearly mature jthirth 
Excito-motor involuntary actions are predominant ovei those ot 
purpose and will, throughout childhood. Convulsions are more 
readily produced by irritating causes in infants and children than 

""it birth, the twenty first teeth are partly formed in both jaws, 
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but beneath the gums. The following is the usual order of their 
protrusion or "cutting." Two central incisors, in each jaw, in 
the seventh month ; two lateral incisors, eighth mouth ; two an- 
terior molars (first jaw teeth), end of twelfth month ; two canines 
(" stomach teeth" of lower jaw, "eye-teeth" of upper), eighteenth 
month ; two second molars or jaw teeth, twentieth to twenty-fourth 
mouth. Those of the lower jaw are generally first; 

At about seven years of age, the second teeth begin to replace 
the others. The first to appear, commonly, is the first permanent 

molar tooth, at six years and a half. 
Fig. 220. Next, at seven years, the permanent 

^ middle incisors. At eight, the late- 

.' ral incisors follow. The first and 

iSK^ . , "\ second bicuspids before ten years of 

age. The four canines, upper and 
lower, before twelve. At thirteen, 
the second permanent molars. The 
third and last molars ("wisdom 
teeth") between seventeen and 
twenty-one ; making in all thirty-two 
teeth of the second set ; in each jaw, 
four incisors, two canines, four bi- 
cuspids, and six molars. 

The age of puberty, from fourteen 
to sixteen in temperate climates, is 
devblopmbnt op tkbth. marked by important changes. Sex 
is now manifested, by menstruation 
and the development of the breasts in the female, and by the 
change of voice and growth of beard in the male. Emotional 
differences also appear. 

The muscular system and the bony skeleton develop progres- 
sively from infancy to maturity. This is seldom reached before 
the twenty-fifth year. The osseous union of the ends and shafts 
(epiphyses and diaphyses) of the long bones, and that of the differ- 
ent bones of the head, may sometimes be incomplete even to a 
later period ; and, according to some anatomists, the brain may 
grow until forty, and the heart still longer. 

The following table, from Dalton, exhibits the comparative 
proportion of different organs to the whole body, at birth and 
maturity : — 

Foetus (it term. Adult. 

Weight of entire body 1000.00 1000.00 

Thymus gland 3.00 0.00 

Thyroid " 0.00 0.M 

" Ilenal capsules 1-63 

Kidneys 0.00 MJ 

Heart 7.77 *•« 

Liver 37.00 2! 00 

" Brain 148.00 23.00 

Old age is shown by general atrophy or failure of nutrition as 
well as of power ; frequently attended by various forms of defene- 
ration of structure and defective functional action, tending towards 
death. 
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PRELIMINARY OBSERVATIONS. 

The Science of Chemistry embraces the whole range of nature 
—animate and inanimate, organic and inorganic. As an art, it 
aids materially in the great purposes of civilization, such as manu- 
factures, mining, agriculture, pharmacy, etc. 

As chemical action has to do only with the molecules or atoms 
of bodies, Chemistry may be defined to be "the science which in- 
vestigates the molecular changes of bodies." 

The whole material world is subject to Force. Matter is incapable 
of spontaneous change ; this property of matter is denominated 
inertia. Every change is the result of Force. 

The nature of Force is unknown ; it is manifested only by its 
effects. Two great opposite elfects of force appear to exist — At- 
traction and Repulsion. Bodies are either solid, liquid, or gaseous, 
according as one or the other of these preponderates ; thus, if 
the particles of a body adhere so closely together by virtue of an 
attractive force (cohesion) as to require an exterior power to sepa- 
rate them, the body is termed a solid; if the cohesion is so slight 
as to allow the particles to move upon each other, the body is 
called a liquid; and if the particles are kept apart by a repulsive 
force, entirely overcoming the cohesion, the body is denominated a 
vapor or gas. 

Attraction" comprises several more or less distinct subdivi- 
sions, as Cohesion, Gravitation, Capillarity, Osmose, and Chemical 
Attraction, or Affinity. 

Cohesion. — This is the attraction between homogeneous mole- 
cules, as, for instance, in a piece of iron, wood, or stone. It is 
only exerted at insensible distances, the molecules never being in 
absolute contact ; the spaces between them are called physical pores ; 
these, of course, are exceedingly minute, but are believed to be 
greater in proportion than the particles themselves. The property 
of elasticitij depends upon this fact, since it could not exist unless 
there was space for the molecules of the elastic body to move in. 

Gravitation.— This attractive force is displayed between masses, 
and at sensible distances, as between the sun and planets ; it gives 
weight to bodies, and is the cause of the tendency of bodies to fall 
towards the earth's centre. The law of gravitation is that "the 
attraction is directly as the. quantity of matter, and inversely as 
the square of the distance." 

Capillarity.— The attraction exerted between solids and liquids. 
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It has received its name from the fact of its being especially exhi- 
bited between liquids and line tubes, named cavitary, in which the 
liquid rises to some distance above the surrounding level ; the height 
depending on the smalluess of the calibre of the tube— beug 
inversely to the latter. This is the cause of bodies being wetted 
when placed in contact with certain liquids, the latter being 
attracted to the surfaces of the former. Capillarity is not exerted 
equally between all solids and liquids ; on the contrary, in some 
cases there is a positive repulsion, as between glass and mercury. 
The mere density of the liquid does not, however, modify this force. 
Capillarity is believed to play an important part in the capillary 
circulation both of plants ami animals. 

Osmose. — This is exerted between two liquids of different densi- 
ties, through an intervening membrane. The liquids must be 
capable of mixing together, and must have some affinity for the 
membrane. Under these conditions, there will be a mutual com- 
mingling through the pores of the membrane ; but the rapidity of 
the two currents will be unequal, and will be modified bj the 
membrane. The general law is that " the stronger current is from 
tlie rarer to the denser liquid." The term endosmose is generally 
used to express the stronger current, no matter which direction it 
may take. This force is apparently a modification of capillarity, 
though it is influenced by the relation subsisting between the 
membrane and the surface of the liquid. 

Dialysis is a modification of Osmose. It signifies a separation, 
and is the method employed to effect a separation of two or more 
substances when in a, state of solution. 
Fig. 221. Graham divides bodies in solution into two 

classes — crystalloids, or such as tend to crys- 
tallize, and colloids, or such as do not. but 
tend, on evaporation, to form a glue-like 
mass. On putting a solution of a crystalloid 
and colloid into a vessel furnished with .1 
bottom of parchment-paper, and placing the 
whole in another vessel containing pure 
water, the crystalloid will pass through into 
the water, while the colloid will be retained. 
This has been satisfactorily applied to the 
separation of small quantities of poisons, 
such as arsenic, tartar emetic, and even 
strychnia, from organic matters : the poison 
passes into the water, while the organic im- 
purities remain behind. Urine may, in this 
manner, be made to yield its urea and salts 
to water. Generally, the whole of the crys- 
talloid does not pass through the membrane. 
Diffusion of gases is analogous to this. If two gases of different 
densities be allowed to communicate through a fine tube, or a 
porous septum, they will soon thoroughly commingle ; the heavier 
rising, and the lighter falling, contrary to gravity. The rate or 
rapidity of their passage varies materially, however : thus, if oxy- 
gen and hydrogen be the two gases employed, the rate will be as 
one to four ; that is, one cubic inch of oxygen will pass through iu 
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ono direction, while four cubic inches of hydrogen pass in the other 
direction. According to Professor Graham, the diifusibility of 
gases is " inversely as the square roots of their densities ;" thus, 
in the instance above given, the densities of oxygen and hydrogen 
are as sixteen to one ; hence the diffusive power of the former is 
four times less than that of the latter. This law is of great im- 
portance in nature, preventing the accumulation of noxious gases 
in any one spot, and also regulating the intimate mixture of the 
constituents of the atmosphere. 

In the process of Respiration, the interchange between the 
inspired oxygen and the carbonic acid of the lungs is effected 
through moist membranes, which considerably modify their respec- 
tive ditfusibility, on account of their different solubility in water. 

Chemical Attraction, or Affinity. — This is the attraction between 
heterogeneous particles. Like cohesion, it is exerted only at 
insensible distances, that is, apparent contact between the parti- 
cles must take place ; but unlike cohesion, or indeed, any of the 
other varieties of Attraction, combination produced by it is always 
accompanied by a change of properties. 

REPULSION is directly antagonistic to attraction. Exerted be- 
tween the molecules or particles of matter, it produces expansion, 
and change of condition into the liquid and aeriform states. This 
force is especially witnessed in gases, imparting to them an almost 
unlimited degree of expansion. The most frequent cause of re- 
pulsion is heat. Electricity and magnetism also produce it under 
certain circumstances. 



PART I. 
PHYSICS. 



CHAPTER I. 

GENERAL CONSIDERATIONS. 

Physical Condition of the Atmosphere. 

As the atmosphere surrounds us equally on all sides, we are 
insensible of its weight or pressure under ordinary circumstances ; 
hut the proof of its weight is afforded in various ways : 1. JBy 
accurately weighing a large glass balloon before and alter the 
contained air has been exhausted; the difference m the weight is 
very perceptible. 2. By placing the hand over the mouth of the 
receiver of the air-pump, and exhausting the air from the interior; 
a painful pressure will be experienced from the superincumbent 
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atmosphere. 3. Tf a bladder be tied over the mouth of a receiver, 
and the air withdrawn, the pressure will be sufficient to burst tin- 
bladder with a loud report : a similar result follows if a tliin glass 
receiver be exposed to the exhausting operation of the air-pump, 
All the above experiments prove conclusively that the air litis 
weight. The amount of this weight is beautifully demonstrated 
by the Torricellian experiment, which consists in tilling a glass tube 
forty to fifty inches long, closed at one end, with mercury, ami 
plunging the open end, when inverted ami closed with the finger 
into a vessel of the same liquid : the mercury will descend to 
about the level of thirty inches. It is kept at this height by the 
pressure of the atmosphere on the mercury in the basin, as is 
proved by breaking oft' the top of the tube, when the mercury im- 
mediately falls to the bottom. Now, it is ascertained that a 
column of mercury thirty inches high and one inch square, weighs 
nearly fifteen pounds ; hence the inference that the atmosphere 
presses upon every square inch of the earth's surface with a weight 
equal to fifteen pounds. If water had been used in the above ex- 
periment, in the place of mercury, the column would have risen to 
the height of about thirty-four feet ; a fluid of still lesser density 
would be sustained at a proportionally greater height. One hun- 
dred cubic inches of air weigh 30.829 grains (mean). 

The barometer is but a modification of Torricelli's tube. It 
consists of a glass tube about thirty-four inches long, closed at one 
extremity, and filled with mercury, and then inverted bo 
place the open end in a small cup of mercury. The pressure of 
the atmosphere upon the surface of the latter sustains the mercury 
in the column, as before mentioned. According to the variation of 
pressure the mercurial column will rise or fall. On this account tin' 
barometer is of great use in ascertaining altitudes, since the greater 
the elevation the lower the depression of the mercurial column, 
on account of the diminished pressure of the atmosphere. It has 
been ascertained that the fall of one inch indicates an altitude of 
about nine hundred and twenty-two feet. This ratio is true, how- 
ever, only near the level of the sea, for, as the height increases 
arithmetically, the pressure diminishes geometrically. At the level 
of the sea, as already mentioned, the barometer ordinarily stands 
at thirty inches ; at three mile3 elevation, it stands fifteen inches ; 
at six miles, it falls to 7.50 inches ; at nine miles, to 3.75 inches, 
etc. The height of the atmosphere is believed to be forty-five 
miles or more. The use of the barometer as a weather-glass de- 
pends upon the fact that the atmospheric pressure varies at the 
same place ; when it stands highest, fair weather is indicated, and 
vice versa. A sudden fall of the barometer usually portends a storm. 

As already remarked, gases are far more elastic than either 
solids or liquids. The elasticity of the air, and of gases in general, 
depends upon the degree of pressure to which they are subjected. 
By the law of Mariotte, their density and elastic force are din din 
as the pressure, and inversely as the volume. Thus, one hundred 
cubic inches of air under a certain pressure, will expand to two 
hundred cubic inches, if the pressure is reduced one-half; or con- 
tract to fifty cubic inches, if the pressure is doubled. 
The action of the siphon, of the common water-pump and the 
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air-pump, depends solely on atmospheric pressure ; the elevation 
of the piston in the two latter cases producing a vacuum, which is 
instantly filled by the pressure of the air forcing in the lluid. The 
action of the cupping-glass is due to the same principle. 

Specific Gravity. 

The weight of a body expresses the degree of attraction between 
it and the earth ; it signifies the ratio of the mass of a body (or 
iis quantity of matter) to its volume or bulk ; thus a body weighing 
ten pounds is believed to have ten times as much matter as a body 
weighing one pound. 

Specific Gravity. — By this we understand the relative weights of 
equal bulks of different bodies ; thus a cubic inch of water weighs 
seven times less than a cubic inch of iron ; hence we say that their 
specific gravities are as 1 to 7. In order to compare the weights of 
equal volumes of different substances, water at the temperature of 00° 
F. is assumed as the arbitrary standard for all solids and liquids ; 
and air at 60° with the barometer at 30 in., as the unit for gases. 

To find the Specific Gravity of a Liquid. — It is only requisite to 
weigh equal bulks of that liquid and water, at the same tempera- 
ture, and then divide the former weight by the latter ; the quo- 
tient will, of course, be greater or less than unity, as the liquid 
employed is heavier or lighter than water. Now the simplest 
mode of weighing equal bulks is to weigh them in succession in 
the same vessel, taking care to have exactly the same quantity in 
both cases. 

The common specific-gravity bottle is a light flask made to hold 
exactly 1000 grains of pure water. The specific gravity of any 
other liquid is readily ascertained by filling the bottle with the 
liquid and weighing it. Thus, filled with mercury it would weigh 
13,500 grains ; with alcohol it would weigh 792 grains ; the specific 
gravity of mercury, therefore, is 13.5, and that of alcohol, .792. 

Another method of ascertaining the specific gravity of liquids is 
by the use of the hydrometer, an instrument 
consisting of a hollow metallic ball attached -Fig. 22w. 

to a thin stem which is graduated, and 
having a weight beneath to keep it erect. 
The use of the hydrometer is very simple. 
The liquid to be tried is put into a narrow 
vessel and the instrument floated in it. It 
is obvious that the denser the liquid the 
higher will the hydrometer float, and vice 
ri rsd. The point on the graduated stem 
in contact with the level of the liquid will 
express the specific gravity. Various modi- 
fications of this instrument are used, under 
the names of urinometcr, lactometer, and 
saccharomctcr. 

A third method is by displacement. Weigh 
a solid body — as the stopple of a bottle, first 
in water and then in the given liquid ; divide 
the latter weight by the former, and the 
quotient will be the specific gravity sought. Hydrometer 
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To find the Specific Gravity of a Solid.— The principle hero is 
precisely the same as in the case of liquids; the rule being "to 
divide the weight of a given hulk of the body, by the weight of 
an equal bulk of water." The principle depends upon the well- 
known hydrostatic law that a solid body immersed in a liquid 
displaces exactly its own bulk of the liquid. All we have todo, 
then, is to weigh the body first in air, then in water; ascertain 
how much weight it thus loses ; this loss is precisely equal to the 
weight of an equal bulk of water ; then divide the first weight 
by the last, and the quotient will be the specific gravity : thus, a 
mass of iron weighing fifty-six grains in the air, loses ei<*ht grains 
on being immersed in water, therefore 50 8 = 7, which is tlie 
specific gravity of iron. 

When the solid is lighter Hum water, as a piece of cork, i! is 
weighed and attached to a body (the weight of which in air mi l 
water is known) sufficient to sink it. This compound mass is then 
weighed in air, and its loss of weight in water determined. The 
loss of the heavy body being known, that of the light body is 
easily determined by subtraction, and the specific gravity is deter- 
mined as before. Thus a piece of wood weighed in the air 200 
grains; attached to a piece of copper, the mass weighed 2247 
grains in the air, and 1620 grains in water, losing 627 grains. The 
copper alone lost in water 230 grains; therefore 627 - 230 = 397 
grains = the loss of the wood alone ; hence 200 -4- 397 = .504, the 
specific gravity of the wood. 

When the solid is soluble in water, its specific gravity is taken 
with reference to some other liquid in which it is not soluble 
The quantity thus obtained, multiplied by the specific gravity of 
the liquid, gives the specific gravity of the solid. 

To find the specific gravity of gases the same principle is em- 
ployed. Fill a glass globe, of known capacity, with the gas, then 
weigh it accurately, and divide the weight of the gas by the weight 
of the same volume of air, which is the standard or unity for <iascs. 
It is to be remembered that the specific gravity of gases and vapors 
is influenced by their purity, their hygrometric condition, the degree 
of pressure to which they are subjected, and their temperature. 



CHAPTEE II. 

HEAT. 

The term heat is -employed in two different senses, the one signi- 
fying the sensation produced by a heated body, the other the cause 
of heat ; this latter is sometimes called caloric. Two theories have 
prevailed ; the first, that it is a subtle, material, imponderable 
body, which enters between the pores or atoms of substances, 
thereby causing the phenomena of expansion, fusion, and the 
aeriform state. The second theory assumes caloric to be a "mode 
of motion" among the particles of bodies, producing rapid vi- 
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brations among them, which (in some not well understood way) 
cause all the phenomena of heat; the most rapid movement of the 
particles throwing them entirely heyond the power of cohesion and 
so converting a solid into a liquid and a vapor. This theory is now 
almost universally adopted. 

Heat is usually spoken of under the two heads of sensible., or 
that which is evident to the thermometer, and latent, or that which 
is insensible. Latent heat may be illustrated by the following 
experiment : Mix together a pound of water at 176° and a pound 
of water at 32 •' ; the temperature of the mixture will be 104 , t he 
mean of the two ; but if a pound of ice at 32° be used instead of 
water, the resulting temperature will be only 32°, but the ice will 
have mi >ti il. Hence in the last experiment all the additional heat 
of the water (144°) has been absorbed by the ice, without, how- 
ever, making it any warmer, but simply changing its date (melting 
it). Heat so absorbed is termed latent. Again, on heating a 
vessel of water, the thermometer will indicate a constant increase 
of temperature up to the boiling point, 212° F. ; beyond this point, 
however, provided the steam escapes, no further increase of heat 
will be indicated, because all the additional heat is rendered 
latent — being employed in producing a change of state in the 
water, i. e., converting it into vapor. That the heat is really 
latent in the steam, may be easily proved by passing the steam 
into cold water, when it at once becomes sensible again by rapidly 
raising the temperature of the water; a quantity ten times the 
weight of the steam being raised nearly one hundred degrees in 
temperature. Hence the latent heat of steam is nearly 1000 
degrees. 

The above law is universal. Whenever a solid body becomes 
liquid, or a liquid assumes the gaseous state, a quantity of heat 
disappears, or is rendered latent ; and conversely, when a gas or 
liquid is converted into a liquid or solid, all the latent heat is dis- 
engaged, and becomes sensible. The amount of latent heat of 
different bodies varies considerably. 

On this principle, the cold produced by the use of freezing mix- 
tures is explained ; thus, a mixture of snow, or powdered ice and 
common salt, lowers the temperature to zero F., in consequence of 
the attraction between the two substances producing liquefaction, 
and thereby rendering latent a large amount of heat. A notable 
depression is also caused by the simple solution of certain salts in 
water, as of nitre, sal-ammoniac, etc. A striking example of the 
reverse process, or of rendering latent heat sensible by condensa- 
tion, is afforded in the slaking of lime by water ; here, the large 
amount of heat evolved arises from the water passing into the 
solid state, in its combination with the lime. Latent heat has 
hence been denominated the heat of fluidity, since it is necessary 
to maintain bodies in the fluid condition. 

Effects of Heat. — Expansion 

Expansion is one of the first and most obvious effects of heat. 
As it is opposed to cohesion, it follows that those bodies that are 
least influenced by cohesion, are most expansible by heat ; hence 
liquids more than solids, and gases more than liquids. 
29 
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Expansion in solids — May be proved by accurate measurement 
before and after heating, as by the experiment of the metallic ball 
and ring; by the familiar instance, of hooping awheel ; and by the 
elongation of the metallic bar in the pyrometer, under the influence 
of heat. 

Of solids, the metals are the most expansible, though not all 
equally so : lead is the most expansible ; platinum the least. This 
difference is well illustrated by the compound metallic bar (com- 
posed of brass and iron riveted together) ; when heated, it is 
curved in one direction ; and when cooled, in the opposite direction. 
Beyond certain limits, solids do not expand equally for equal in- 
crements of heat. 

Expansion in liquids. — Liquids are more expansible than BOlidfl 
by heat, on account of their less cohesiveness. If a mercurial and 
an alcoholic thermometer be placed in a vessel of hot water, the 
alcohol will rise much higher in the tube than the mercury. 
Liquids are not equally expansible ; nor is there any relation be- 
tween their expansibility and their other properties, as density, 
etc. In heating from 32° to 212°, alcohol expands one-ninth or 
its whole bulk ; water, one-twenty-third ; mercury, one-fifty-fifth. 
The rate of expansion of liquids is not uniform ; it increases with 
equal increments of heat because the cohesive force is constantly 
lessening. 

There is a remarkable exception to the law that liquids ex- 
pand by heat, in the case of water near the freezing point; it u- 
'jmnds on being cooled below 39° F. ; hence, ice swims on wain-. 
The expansion of water in the act of freezing is attended with 
very considerable force. Salt water, as that of the sea, does not 
expand before congealing. 

Expansion in gases. — Gases are much mere expansible than 
either liquids or solids. Their rate of expansion is very nearly 
uniform for equal amounts of heat — being about T £ ? of their bulk 
at 32°, for one degree of Fahrenheit. It does not vary materially 
in different gases. 

Thermometers arc instruments for estimating sensible heat, by 
means of the expansion and contraction of a fluid. They do 
not indicate the quantity, but only the intensity of heat in a body. 
The lirst one invented was that of Sawtorio (Fig. 223). It con- 
sists of a glass tube terminating in a bulb, partially filled with 
air, and the open end plunged into some colored liquid ; the expan- 
sion and contraction of the contained air is marked by the fall and 
rise of the liquid in the tube. Tins thermometer is liable to two 
objections ; the expansibility of air is too great to mark very con- 
siderable changes of temperature ; and it is liable also to be in- 
fluenced by atmospheric pressure. 

Leslie's differential thermometer (Fig. 224) is a modification of 
Sanctorio's ;* it consists of a glass tube bent at right angles, and 
terminating in tw r o bulbs. Both bulbs contain air, but the greater 
part of the tube is tilled with a colored liquid. Tlx; slightest dif- 
ference in the temperature of the two bulbs is immediately indi- 
cated by the movement of the liquid in the tubes, under the pres- 
sure of the inclosed air. 

Liquids are much better adapted than gases for thermometers. 
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Of liquids, mercury is the best suited, on account of the large 
range between its boiling point, G62 3 , and its freezing point, — 40° ; 
its expansion also between 32° and 212° is very nearly uniform. 



Pig. 223. Fig. 224. 




Sanctorio's Thermometer. Differential Thermometer. 

The essentials in a thermometer are : a capillary tube of uniform 
bore, terminating in a bulb, the proper filling it with pure mercury, 
and the mode of notation. The two fixed points — the boiling and 
freezing of water — are then ascertained, and noted in the scale, 
and the intermediate space is marked off according to the scale that 
is adopted. In Fahrenheit's scale the boiling point of water is 
212°, and the freezing point, 32° ; the intermediate space is di- 
vided into 180 degrees. In the centigrade (Celsius') thermometer, 
the boiling point is 100°, and the freezing point, zero. In Reau- 
mur's, the boiling point is placed at 80°, and the freezing point at 
zero. As the ratio of these three scales is to each other as 180, 
100, and 80, or 9, 5, and 4, it is easy to reduce one to the other. 

The spirit (alcoholic) thermometer is used when very low tem- 
peratures are to be noted ; alcohol having never been frozen. 

The expansibility of the air by heat is the cause of the pheno- 
mena of winds. The sun's rays falling nearly vertically at the 
equator, and obliquely at the poles, produce very unequal tem- 
peratures at these points. The air at the equator becoming rarified 
by heat, the dense cold air from the poles rushes towards the equa- 
tor and displaces it, producing an upward current. In this way, 
two currents are established towards the equator, one from the 
north, and another from the south pole, besides the upward cur- 
rent. In consequence, however, of the earth's rotation upon its 
axis from west to cast, the two currents just alluded to will take 
an oblique direction from east to west. These winds are called 
the trade-winds. There must also be return currents, in the oppo- 
site directions, to maintain the equilibrium of the atmosphere. 

Communication or Transfer of Heat. 

Heat may be communicated to bodies in different modes ; by 
contact, as in the conduction of solids, and the circulation of 
liquids ; by radiation, and by reflection. 
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Conduction of heat, or its transfer from one particle to another, 
varies much in different bodies. Of solids, the metals are the best 
conductors, although among these there is considerable variation. 
Gold is the best conductor, and lead the worst, (ilas^, porcelain, 
and marble are much interior to metals. Davy's safety lautj) for 
miners illustrates the conducting power of metallic surfaces, its 
principle is, simply, the inclosure of a small lamp within a cover- 
ing of wire gauze. When exposed in the mines to inflammable 
gas, the flame of the wick is often extinguished, and the gas within 
the gauze takes tire ; but the metal cools this flame by contact with 
it, so that it docs not set tire to the gas outside. 

Liquids and gases are nearly destitute of conducting power, at 
may be easily shown by applying heat to the top of them, tin hi at 
being slowly propagated to the subjacent particles. They are 
really heated by convection or circulation, that is, by applying the 
heat at the bottom, when instantly there are two currents set in 
motion, the hot particles rising towards the surface, and the colder 
ones descending. 

Radiation of heat. — Heat is emitted from a hot body in Btraighl 
lines or rays, in all directions, just as rays of light are emitted from 
a luminous body. Such heat is termed radiant heat. These 
calorific rays pass freely through the air, or a vacuum, without 
sensibly affecting its temperature. When they fall upon the surface 
of a solid or liquid body, they are disposed of in four different 
ways: 1, they may be reflected ; 2, they may be absorbed; .'5, they 
may pass through it or be transmitted ; 4, they may be polarized. 
In the first and third cases, the temperature of the body is unaffect- 
ed ; in the second case it is elevated. 

The radiating power of bodies varies very much: it depend! 
chiefly upon the nature of their surfaces — those which are rough 
and soiled throwing out much more heat than those that are 



another similar mirror be now properly adjusted opposite the first, 
and many feet distant, these rays falling on the surface will again 
be reflected so as to converge at its focus ; and if a piece of phos- 
phorus be placed at this spot, it will immediately be inflamed. It 
is a law that the best radiators are the worst reflectors, and vict 
versa; Xa&t the power of absorbing heat is in direct proportion to 
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Fig. 226. 



smooth and polished. Lampblack 
is the best radiator ; polished me- 
tals the worst. Color alone has 
no inlluence on radiation. 



Reflection of heat resembles re- 
flection of light. It is familiarly 
shown by holding a sheet of po- 
lished metal near the fire, at an 
angle ; the heat will be reflected 
at a corresponding angle, upon 
the face, etc., of the observer. It 
is better illustrated by placing a 
red-hot ball in the focus of a para- 
bolic mirror ; the calorific rays 
impinging on the mirror will he 
reflected in straight lines. If 
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the radiating power ; and it has been shown by Franklin's experi- 
ments with pieces of differently colored cloth placed upon the 
snow, to depend materially on the color — the darkest color causing 
the greatest melting of the snow beneath. 

Transmission of heat. — By this is understood the passage of 
calorific rays through certain media, as air, water, glass, etc. 
Substances winch transmit such rays are termed transcalent or 
diaihermanous. It may be familiarly shown by interposing a piece 
of plate glass between a red-hot body and a parabolic mirror ; while 
all the rays of light will pass through the glass, many of the rays 
of lieat will be arrested by the glass, so that a very feeble heating 
effect is produced at the focus of the mirror. The only substance 
that is perfectly diathcrmanous is rock salt ; other media, though 
entirely transparent, intercept the rays of heat to a greater or less 
extent. 

It has also been shown that rays of heat, like rays of light, are 
capable of polarization. 

Vaporization. 

Vaporization signifies the conversion of a solid or liquid into a 
vapor or gas, by means of heat. Vapors differ from gases only in 
being more easily compressed into liquids. Vaporization includes 
both ebullition and evaporation. 

Ebullition or boiling is the rapid conversion of a liquid into a 
vapor ; this rises to the surface; of the liquid in the form of bubbles, 
which then burst with a slight noise. The point at which this oc- 
curs is named the boiling-point ; and it is always constant for the 
same liquid under the same circumstances. It, however, varies con- 
siderably for different liquids: thus, for water it is 212° F. ; for 
alcohol, 172° ; for ether, 96° ; for sulphuric acid, 620°; for mercury, 
602°. The boiling-point is chiefly influenced by pressure. On the 
earth's surface, the atmosphere exerts a pressure of nearly fifteen 
pounds on every square inch ; this pressure must first be overcome 
by the elasticity of the vapor of a liquid, before it can boil ; hence, 
as the atmospheric pressure constantly varies, the boiling-point 
must equally vary : thus, water and other liquids will boil at a much 
lower temperature than 212° on the top of a moun- 
tain, or in a, partially exhausted receiver. So Fig. 227. 
constant is the ratio between the depression of the 
boiling-point, and the diminution of the atmosphe- 
ric pressure, that it forms a good method of ascer- 
taining the height of mountains — a fall of one de- 
gree F. being equivalent to an elevation of about 
•''is feet. Liquids boil in vacuo at a temperature 
1 In lower than in the open air. The influence of 
a diminished pressure in lowering the boiling-point 
of a liquid is well exhibited in the experiment 
called the culinari/ paradox (Fig. 227). A flask of 
water is made to boil for a few minutes until steam 
freely issues from the mouth, when it is firmly corked. On re- 
moving it from the heat, the ebullition, of course, ceases; but it 
recommences on simply pourimj cold water upon it— the cold con- 

'29* 
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densing the vapor, and thereby diminishing the pressure on the 
liquid. 

On the other hand, the boiling point is much elevated by increas- 
ing the pressure. In this way water may be prevented from boiling 
by the pressure of its own vapor, being confined in a strong metal- 
lic vessel. The only limit to the degree to which water may be 
thus heated, is the capability of the vessel to bear the enormous 
pressure thus generated. It. is on this principle that the highrpret- 
sure steam-engine acts. In it the steam is forced both before and 
behind the piston by means of sliding valves. In low-prmim 
engines, a vacuum is created before and behind the piston by means 
of a condenser, so that the piston is driven into a vacuum, instead 
of against the pressure of the atmosphere. 

Others causes, besides pressure, that modify ebullition are the 
nature of the vessel and the depth of the column of liquid. The first 
of these depends upon the different degrees of attraction subsisting 
between the sides of the vessel and the liquid ; the second, upon 
the increased pressure produced upon the lower stratum by a very 
tall column of liquid. 

A cubic inch of water, in becoming steam under tin- ordinary 
pressure of the atmosphere, expands nearly into a cubic foot. 

Evaporation differs from ebullition only in being a slower pro- 
cess, and in not being attended with the phenomena already de- 
scribed. It occurs at ordinary temperatures. All liquids (and 
some solids, as camphor) undergo evaporation, though unequally. 
It is influenced, (1) by extent of surface ; (2) by temperature ; (3) 
by the dryness of the atmosphere ; (4) by a current of air ; (6) 
by pressure. The effect of pressure is well seen by removing the 
air from a receiver under which ether is placed; the evaporation 
is so rapid as to produce the phenomena of ebullition. 

Cold is always produced by evaporation, in consequence of the 
amount of heat rendered latent. The cold resulting from dropping 
a little ether upon the hand, or on t he bulb of a thermometer, is a 
familiar instance of this. "Water may be frozen under the ex- 
hausted receiver of an air-pump, either by the evaporation of ether 
surrounding it, or by its own evaporation. 

Wollaston's cryophorus, or frost -bearer, consist of a glass tube, 
of the figure represented in the cut. The bulb contains water, the 



rest of the space being filled with aqueous vapor. The empty ex- 
tremity being put into a freezing mixture, the condensation of the 
vapor causes such a rapid evaporation from the surface of the 
water as very soon to freeze it. 

The thermometrical point at which moisture is condensed from 
the air upon a cool surface is called the dew-point; it varies accord- 
ing to the temperature of the air; and especially according to the 
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amount of its moisture. Hygrometers are instruments for ascer- 
taining the dampness of the atmosphere. 

Specific Heat. 

i Uapacity for Hint. — By this is meant the ratio of the heat of a 
body to its bulk or weight. Different bodies having the same tem- 
peratures, i. e., the same apparent heat, contain, in reality, very 
different amounts of caloric. 1 Equal weights of different substances 
exposed for the same time to the same source of heat, do not ac- 
quire the same temperature ; some take a longer time than others 
to become hot. If equal weights of mercury and water be taken, 
it will be found that while the mercury rises 33°, the water rises 
only 1° ; the water is thus said to have a capacity for heat thirty- 
three times greater than mercury. There are several modes of 
ascertaining the specific heat of bodies : (1) by observing the quan- 
tity of ice melted by a given weight of the substance heated to a 
particular temperature ; (2) by noting the time required by a 
heated body to cool down to a certain point ; (3) by mixing toge- 
ther two substances of different temperatures and observing the 
resulting temperature. As water has the greatest capacity for heat 
(or the greatest specific heat) of all known substances, it is taken 
as the standard. 

The specific heat of a body is always diminished by increasing 
its density, and vice versa; thus, a piece of iron, when hammered, 
becomes hot from the liberation of its heat — its capacity for heat 
being lessened. The same thing occurs when a vapor is condensed 
into a liquid, or a liquid into a solid; and vice versa. The heat 
given out by suddenly compressing air is sufficient to ignite tinder, 
as is familiarly seen in the fire-syringe. 

The spheroidal stide signifies the peculiar shape which water 
and other liquids will assume, when projected upon a smooth, red- 
hot metallic surface. Instead of immediately escaping as vapor, 
the liquid will play upon the surface in spheroidal globules, until 
tlie temperature is reduced nearly to 212°, when it -will suddenly 
explode into vapor. This is probabby the cause of many boiler 
explosions ; the metal becoming red-hot, the water assumes a 
spheroidal condition, and no steam is generated ; but on suddenly 
cooling it down by the admission of more water, instantaneous 
explosion ensues, in consequence of the rapid evolution of steam. 

Means of Proditcing Heat. — It must suffice simply to mention 
these here, viz.: combustion, lenses and mirrors, friction, percussion, 
condensation, chemical combination, electricity, fermentation, and 
vitality. 

Combustion. 

Incandescence is glowing heat ; a temperature so high as to render 
a body luminous. Combustion is intense chemical action; the com- 
bination of two or more elements, with the disengagement of heat. 
Ordinary combustion is the rapid union of the oxygen of the air 

1 This expression is provisional only ; but, as yet, no otlier sufficiently 
convenient terms have been found, in accordance witli the dynamic 
theory of heat. 
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with the carbon and hydrogen of wood, coal, etc. But many 
other substances will burn in pure oxygen gas, as well as in chlo- 
rine, vapor of sulphur, and other active elements. The brightest 
flames are those which contain the densest vapors. A flame burn- 
ing in the air (as that of a candle, lamp, or gas jet) is hollow, and 
comprises three portions. The dark part in tlu: 
centre consists of volatile, combustilde matter. 
Around this is the luminous rone, from which a 
deposit of soot (unburned carbon), will form on a 
cold body. Outside of this is the third cone, Less 
luminous, but very hot. 

The blowpipe flame presents (wo long, pointed 
cones; the inner one 1 bine, and the outer somewhal 
jrellow. Between the inner and outer cones is the 
reiluriuf/ or den;cidizi.n<j part of the flame ; just be- 
yond the. point of the outer cone is the oxidizing 
part. Very important use is made of the blowpipe 
in chemical analysis, especially that of mineral sub- 
stances. 

The temperature at which bodies take fire varies greatly. Phos- 
phorus burns slowly in the air even without friction, at ordinary 
temperatures; and sulphur is ignited at a very moderate heat 
(5(50° F.). Magnesium and zinc will burn in the open air. In hi 
wire will do so, with great brilliancy, in pure oxygen gas. Slow 
combustion is considered, by most physiologists, to be the source 
of animal heat; the gradual oxidation of carbon, hydrogen, sul- 
phur, and other elements within our bodies. 




CHAPTER III. 

LIGHT. 

Theories of Light. 

(1) The corpuscular or Newtonian theory supposed it to consisi 
of infinitely small particles or corpuscles, thrown oil' by luminous 
bodies. (2) The undulatory theory makes it depend uponvibra- 
tions transmitted through a medium of extreme rarity, termed 
ether. The latter theory is generally accepted. 

Light travels in straight lines, in every direction, with extreme 
velocity ; it occupies about eight minutes in coming from the sun 
to the earth, which is at the irate of more than 180j000 miles in a 
second. 

A ray is a single (imaginary) line of light ; a beam is a collection 
of parallel rays ; a pencil is a collection of convergent or divergenj 
rays, as from the sim or a candle. The intensity of light is in- 
versely as the square of the distance. 

A ray of light falling upon a plane surface is either reflected, 
transmitted, or absorbed. 
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Reflection signifies that reaction which causes a ray of light, 
falling upon a bright, smooth surface, to be thrown back at an 
angle which is always equal to the angleof incidence. Mirrors are 
plane and curved. The speculum, endoscope, laryngoscope, and oplir 
thalmoscope are examples of mirrors used in medical diagnosis. 

Transmission of Light. 

When a ray of light falls perpendicularly upon a transparent 
medium, it passes directly through it ; if it falls at an angle, it is 
bent or refracted from the straight line. In passing from a rarer 
to a denser medium, as from the air into glass or water, the ray is 
bent towards a line perpendicular to the surface of the latter ; but 
when it passes from a denser to a rarer medium, it is refracted 
from the perpendicular. Different substances possess different 
degrees of refractive power; generally speaking, the densest 
bodies refract most; the same is true also of combustible sub- 
stances. 

White lijjht is compound, that is, it is made up of different 
colored rays, as may be proved by allowing a ray to pass through 
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an aperture in a darkened room, and interposing a glass prism. 
It will not only be refracted from its straight course, but will be 
decomposed into seven differently colored spaces, forming upon the 
screen a figure termed the spectrum. The lower color of the 
spectrum is red ; the upper one, violet ; the intermediate portions, 
commencing with the violet, being indigo, blue, green, yellow, and 
orange, each gradually shading off into the other. These were 
termed by Newton the primary or prismatic colors, from the im- 
pression that tluy were the elements of white, or common light. 

Brewster's theory — the one at present generally adopted— is, that 
there are only three primary colors, viz., blue, yellow, and red ; and 
that when these are mixed in definite proportion, white light will 
result. The color of objects results from the absorption (or arrest) 
by these bodies of certain rays, and the reflection of others. They 
appear white when they reflect all the rays ; and black when they 
ahsorb all. 

The greatest illuminating power of the spectrum is about its 
middle ; the greatest heating power is in the red space, or just 
beyond it ; the deoxidizing power is just outside the violet ray. 
The violet ray is the most refrangible ;' the red, the least so. 

If the solar spectrum be viewed through the spectroscope (which 
consists essentially of a telescope so arranged as to receive the 
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spectrum), numerous dark lines, parallel with the edge of the 
prism, will be observed; these are termed Fmunhofir'* Ihus. 
These lines are invariably fixed in reference to the colors of the 
spectrum, and are of the greatest use for purposes of measurement. 
When the spectrum is produced by artificial light, the result is 
different ; if the source of light be incandescent platinum, or any 
other non-volatile body, no lines are observable ; but if volatile 
substances be present, bright lines arc observed in the spectrum, 
which are frequently highly characteristic of the substance. 

The spectrum-analysis^ for which we are chiefly indebted to MM. 
Kirchoff and Bunsen, is thus employed: a minute quantity of 
some volatile compound of the body to be examined is introduced 
on the loop of a platinum wire, into a Bunsen flame ; this lighl 
passes through a slit in a disk, and then through a tube so as to 
fall upon a prism, by means of which the spectrum is formed, and 
is examined through the telescope from the other side. The 
different metals thus examined afford characteristic colored hands : 
thus, sodium always forms a yellow hand ; potassium a violet one; 
strontium and lithium, red, etc. The quantity that may thus be 
recognized is almost infinitesimal ; the TjnnidiTiin^ 1 °* a grain of 
sodium can be detected. Several of the new metals were disco- 
vered by this means; viz., caesium, rubidium, indium, and 
thallium. 

The chemical (actinic) effects of light are well marked ; thus, a 
mixture of chlorine and hydrogen gases may be preserved for any 
length of time in the dark ; but under the agency of light, a concilia- 
tion soon ensues. The blackening and decomposition of the salts 
of silver occur rapidly under the influence of light, as is familiarly 
seen in the art of photography. But the most remarkable chemi- 
cal effect of light is witnessed in vegetation ; where, under its 
agency, the leaves of growing plants have the power to decompose 
the carbonic acid of the air, appropriating the carbon to their own 
growth, and giving out the oxygen to the atmosphere. 

Absorption of light occurs more in some bodies than in others. 
As a rule, those which absorb most radiant heat are the best 
absorbers of light. Color appears to influence it ; thus, light- 
colored substances are less easily heated by the sun's rays than 
dark-colored ones. For this reason, light-colored garments are 
coolest in summer. 

Fluorescence is an effect peculiar to certain substances (among 
them solution of sulphate of quinine), by which the refrangihility 
of the rays of light passing through them is diminished. Tim's 
the color of the light may be changed, or rays extending beyond 
the limits of the visible spectrum, may be made luminous in the 
dark. Double refraction is when a ray of light passing through 
certain crystals, as Iceland spar, is split into two, one of which is 
refracted in the ordinary way, the other taking an extraordinary 
direction. 

Another property of light is its capability of polarization. For 
an account of this the student is referred to treatises on Optics. 
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CHAPTER IY. 

ELECTRICITY. 

Electricity (from stextpov, amber), is a force or property, 
believed to reside in all bodies, in a state of equilibrium, and to 
manifest itself only when this is disturbed. It may be excited iu 
various ways, as, 1st, by mechanical means (frictional or statical 
electricity ; 2d, by chemical action (dynamical or voltaic elec- 
tricity) ; 3d, by heat (thermo-electricity) ; 4th, by magnetism 
(magneto-electricity) ; 5th, in animals (animal electricity). 

Statical Electricity. 

Electrical excitement is produced by rubbing glass, rosin, or 
amber, with silk or fur, when they will attract light bodies. There 
are two varieties or states of electricity : the vitreous, called also 
positive, which is manifested in glass ; and the resinous, or nega- 
tive, excited in resins. These may be shown by suspending a light 
pith ball, or feather, by a silken thread, and holding near to it a 
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glass tube, previously excited by rubbing with silk or fur; the 
body will be first attracted to the glass, but, after contact, it will 
be repelled in consequence of receiving electricity from the glass. 
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If now the rubber be presented to it, or .a stick of resin, properly 
excited (being in a different electrical state), the body will be 
attracted. But again, after touching the resin, repulsion will 
occur, while it will be attracted to the glass. 

This experiment establishes the law that "bodies similarly 
electrified repel each other ; but dissimilarly electrified, they 
attract." 

Electricians divide bodies into electrics, or non-conductors, and 
non-electrics, or conductors. Among the former are glass, rosin, and 
sulphur ; among the latter are water, the metals, etc. 

The essential parts of an electrical machine are, 1st, the electric, 
which is usually a glass plate or cylinder ; 2d, the rubber, which is 
a stuffed cushion, covered with an amalgam of tin, zinc, ami 
mercury, against which the electric is rubbed ; 3d, the prinu con- 
ductor, a metallic cylinder armed with a number of points for the 
collection of the electricity. The cushion and prime conductor 
should both be insulated, i. e., supported on a glass pedestal. The 
cylinder, or plate, as it revolves against the rubber, becomes posi- 
tively excited, and discharges its redundant (vitreous) electricity, 
by means of the points, into the prime conductor, which, being 
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insulated, becomes surcharged, and will give off the excess to any 
body approaching it, with an audible snap and spark. The maxi- 
mum effect is obtained when the rubber communicates with Un- 
earth by means of a chain. 

The. Leijdcn jar is an instrument for accumulating electricity. 
It depends upon the principle that a large amount of electricity, in 
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its two different states, may be accumulated on 
the two surfaces, without any return to equi- 
librium, on account of the non-conducting power 
of the glass. It consists of a thin glass jar, 
coated on both sides with tinfoil to within a. few 
inches of the top; a wire, terminating in a me- 
tallic knob, communicates with the interior coat- 
ing. When the outside coating is connected with 
the earth, and the knob is placed near the prime 
(•(inductor of the machine, the inner and outer 
surfaces of the jar become respectively positive 
and negative. If, now, these two coatings be 
made to connect by means of a bent wire, the 
equilibrium is restored, a bright spark is per- 
ceived, along with a sharp snap ; and if the 
human body be interposed so as to form part of 
the circuit, the electric sliock is felt. 

The electric battery is a collection of Leyden jars, arranged in 
such a manner as to have all their inner and outer surfaces 
respectively connected together, by which great extent of surface 
and enormous accumulation of electricity are secured. The whole 
is discharged at the same moment, with, of course, a very powerful 
effect. 

Electrical indici ion signifies the power possessed by an electrified 
body to produce, or induce, an opposite electric condition in a con- 
tiguous body. By virtue 
of this law, when an elec- 
trified body, as an excited 
glass tube, approaches a 
pith ball or feather, it 
immediately attracts it, 
beca use it lias first induced 
in it an opposite electrical 
state. A scries of globes 
suspended bysilk threads, 
in the manner repre- 
sented in the cut, will each become electric by induction when a 
charged body is brought near the end of the series. The positive 
and negative signs are intended to designate the states of elec- 
tricity. In this way the phenomena of thunder storms are ex- 
plained. Experiment has shown that the higher regions of the 
air are usually in a positive state. In cloudy or stormy weather, 
the clouds near the surface often appeaf in a negative state. In a 
thunder storm, the cloud and the earth may be compared to the 
two coatings of the Leyden jar, differently electrified, the cloud 
having induced an opposite state of electricity on the earth's sur- 
face. When the tension of the electricity becomes sufficiently 
strong to overcome the obstacle of the intervening, air (represent- 
ing the glass in the Leyden jar), the spark will pass, accompanied 
by thunder. The dangerous effects of lightning are much lessened 
by the use of lightning-rods, which are metallic conductors, usually 
iron or copper, terminating above in a point, or series of points, 
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and below passing to a considerable depth into the earth, afaom 
to moisture. The object of the pointed extremity is to conduct olF 
the discharge silently. 

Electroscopes and electrometers are instruments for indicating and 
measuring the electrical intensity. Bennett's gold leaf elect/roaotm 
consists of two slips of gold leaf attached to a ine- 
Fig. 235. tabic cap placed on the top of a bell jar. On the 
— approach of an electrified body, the leaves immedi- 
jF* 3 "^ ately diverge. There are other instruments known 

JEL by the name of quadrant electrometer, torsion c/tc- 

Jb~-==^. tromctcr, balance electrometer, etc. 

Theories of Electricity. 

Franklin's theory maintains that it is a single 
fluid, pervading all bodies ; that its equilibrium 
is liable to be disturbed by friction, etc. ; and that 
when it is in excess, it is positively excited ; when 
in deficiency, it is negative; and when il is in either 
Eleotkometer. of these states, there is a constant tendency to equi- 
librium. The other theory (Dufay's) supposes two 
fluids, one vitrcovs, because developed in glass ; the other resinous, 
because especially manifested in resinous bodies ; also thai these 
two fluids exist in all substances, and neutralize each other, pre- 
serving an equilibrium ; but that when this equilibrium is disturbed 
by friction, etc., one or the other kind of electricity is displayed. 
All electrical phenomena can be explained by either theory. 

Dynamic, Voltaic, or Galvanic Electricity. 

Here chemical action is the exciting cause. If two pieces of dif- 
ferent metals be plunged into a liquid capable of acting mi them 
unequally, the electric equilibrium is disturbed, the one acquiring a 
positive condition, the other a negative one. A piece of zinc and 
one of copper placed in a vessel of dilute sulphuric acid, will cause 
such a disturbance of the electrical equilibrium; all the particles 
of the water between the metals become polarized their alums of 
oxygen presenting towards the zinc, which then becomes positive, 
and the hydrogen atoms turning towards the copper, which also 
becomes negative. If now the two metals be made to connect by 
means of wires attached to them, an electric current is set in motion, 
the oxygen of the water combines with the zinc, while the hydro- 
gen, being unable to unite with the copper, escapes in successive 
bubbles. . 

The intensity of the electricity thus developed is exceedingly fee- 
ble ; but by arranging a number of single pairs in such a manner 
that the direction of the current shall be the same in each, the 
intensity will be much increased. On this principle the pile of 
Volta, and the crown of cups are contrived. 

Volta's pile consists of a number of small plates of zinc and copper 
arranged in a pile, each pair being separated by a piece of cloth 
moistened with very dilute sulphuric 'acid, as seen in the figure. 
If the two terminal plates be now touched with wet hands, a pro- 
longed electric shock will be experienced, the intensity of which 
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may be increased to almost any extent, by simply increasing the 
number of the plates. 



Fig. 236. 



Fig. 237. 





The crown of cups is .similar in principle though different in form. 
It consists of any number of cups or glasses arranged in a row or 
circle, each containing a plate of copper and zinc, and some dilute 
acid. The copper of the first cup is connected by a wire with the 
zinc of the second, and so on ; on causing the first and last plates 
to connect by means of wires, a discharge or current results. 

When but a single pair of plates is used, with the interposed 
fluid, the arrangement is termed a simple circuit; when several 
pairs are employed, it is called a compound circuit. But however 
complex the arrangement may be, the principle is, in all cases, the 
same. The disturbance of equilibrium may be regarded as com- 
mencing at the surface of the most oxidizable metal, and thence 
propagated through the liquid to the least oxidizable metal ; hence 
when isolated, the zinc end of the series is always negative, and 
the copper end positive. When the two extremities are connected, 
the current continues to pass from the copper to the zinc ; so that, 
in fact, there are two currents, one in the battery, passing from the 
zinc to the copper ; the other out of the battery, going from the 
copper to the zinc, as indicated by the arrows in the preceding 
figure. 

The quantity of electricity set free by a galvanic arrangement 
should be distinguished from its intensity ; the former is measured 
by its chemical effects, particularly its decomposing power, and 
depends on extent of surface ; the latter, by the power of over- 
coming obstacles and passing through 
imperfect conductors ; it depends on 
the number of plates. The energy 
of a Voltaic current is measured by 
the deflection of a magnetic needle. 

Theories.— Gal vani supposed the 
force to be developed in the animal 
upon which he operated— as when 
convulsions were produced in the 
limbs of a dead frog on touching the 
muscles and nerves with dissimilar 
metals ; and that these merely served 
as conductors. Volta, on the other 
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hand, believed the electricity to be developed by the contact of the 
two metals. Subsequently, Faraday established the idea of < l« mind 
action as the true cause. 

Effects. — (1) Physical — as deflagration of metals and the produc- 
tion of heat and light. The electric light is produced by bringing 
together two carbon points, fixed to the poles of a powerful bat- 
tery ; (2) Chemical — as the decomposition of compound bodies, 
By this means Davy discovered the alkaline metals. When a 
compound body in a liquid state is interposed between the polee 
of a battery, decomposition takes place according to a uniform 
rule; certain elements, as oxygen, chlorine, iodine, etc., appearing 
at the positive end of the battery, and others, as hydrogen, the 
metals, etc., at the negative end. Hence, the division of bodies 
into electro-positive and elect ro^negative, the former appearing at the 
negative, and the latter at the positive pole. 

The electrodes (anode and cathode) or poles of a battery are the 
terminal points of the circuit where electrical phenomena are ob- 
served. The liquid undergoing decomposition by electricity is 
named an electrolyte; and the act of decomposition is electrolysis, 

Ordinary batteries soon lose their power by use, and become 
inert. Constant batteries preserve their power for an indefinite 
time. Those most employed are Darnell's, Grove's, Bunsen's, 
Smee's, etc. 

Magnetism. 

This is a force or property residing in a native oxide of iron 
called loadstone, rendering it capable of attracting iron and some 
other metals. An artificial magnet consists of a bar or horseshoe 
of steel, which has been properly rubbed with a natural or another 
artificial magnet. The power of a magnet resides at the extrem- 
ities, which are termed its poles; these are named the north at 
marked pole, and the south or unmarked pole. Opposite poles 
attract, while similar poles repel each other. If a magnet lie: 
broken into any number of pieces, each one will exhibit polarity, 
i. e., will have a north and a south pole. 

Magnetic induction (like electrical), is the property possessed by 
a magnet of producing an opposite magnetic state in a piece, or a 
number of pieces, of iron placed near to it. In this way attraction 
is brought about. 

If a magnetic bar, or needle, be poised on a pivot, or suspended 
by a string, it will vibrate in a horizontal direction until it finally 
comes to rest in a line nearly north and south. The deflection 
from the exact north and south is termed the variation of II" 
pass. If the bar be suspended so as to move in a vertical direction, 
it will assume a position dependent upon its proximity to the 
equator or the poles. This is termed the magnetic dip. 

Electro-Magnetism. 

If a galvanic current be made to pass around a magnetic needle, 
the latter will arrange itself across the current so that its axis will 
be perpendicular to the wire. If the direction of the current be re- 
versed, the deflection will also be reversed. When an electric cur- 
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rent is passed at right angles to a piece of iron 
or steel, this acquires polarity, temporary in 
iron, permanent in steel. This effect is very 
much increased by causing the current to circu- 
late a number of times around the bar, which 
soon acquires an extraordinary magnetic power ; 
a horseshoe of soft iron, surrounded thus by a 
coil of insulated copper wire, becomes so highly 
magnetic, on receiving a galvanic charge, as to 
be capable of sustaining a very heavy weight. 
The telegraph is constructed upon this principle. 

Induced or secondary currents are produced in 
insulated coils, placed near to, but not in con- 
tact with, the primary wire of the battery. On 
making contact with the battery, a feeble shock 
is felt on grasping the ends of the secondary 
wire ; but on breaking it, the shock is marked, 
and sparks are obtained. The Bvhnikorff ('oil 
gives powerful induced currents. 

As electricity can produce a magnetic influence, so likewise can 
magnetism call into activity electric currents. If we introduce 
into a coil of wire the pole of a permanent magnet, a galvano- 
meter will indicate the presence of a momentary current in the wire, 
the direction depending on the pole introduced. Magneto-electric 
machines are constructed on this principle. Opposite the poles of 
a powerful horseshoe magnet are placed two soft iron armatures, 
wrapped with insulated wire, and so arranged as to be rapidly 
rotated by means of a multiplj'ing wheel. The armatures become 
magnetic by induction ; the electricity induced by them in the 
wires is conveyed to the handles, and may give rise to sparks, 
shocks, and decomposition. 

The earth is supposed to be a great magnet, having electric 
circuits traversing it at right angles, from east to west, and having 
its north and south poles corresponding to its respective geographi- 
cal poles. Hence, the north pole of a magnet should really be 
considered its south pole, because opposite poles attract. For this 
reason, the poles of a magnet are now often named the marked and 
unmarked poles. 

Thermo-Electricity. 

As any obstruction to the electrical current develops heat, so 
any obstacle to the passage of heat develops electricity. Thus, 
if a common wire be bent or twisted, and heat applied, its molecu- 
lar tension at that point being altered, it will deflect the needle of 
the galvanometer. If two dissimilar metals, as bismuth and anti- 
mony, be joined together, and the junction heated, electricity will 
be developed, as will be indicated by the needle. By arrranging 
a large number of such bars in a pile, heating the points of junc- 
tion on one side, and keeping the others cool, a thermo-electric 
battery of great power is formed ; and on connecting this with a 
galvanometer, a most delicate measurer of heat is obtained, far 
more delicate than any thermometer. Such an arrangement is 
named the thermo-multiplier. 

30* 
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Animal Electricity. — Statical electricity is exhibited in the electric 
eel and the electric ray. Dynamical electricity is witnessed in all 
living animals — different currents being developed, as in the mus- 
cles, between the skin and mucous membrane, etc. 

Correlation of Forces. 

Heat, light, electricity, magnetism, chemical and mechanical 
force are mutually convertible into each other, under changes of 
their material conditions. First established by Mayer, Grove, 
Colding and Joule, this truth has been amply illustrated by the 
experiments of many observers; especially Faraday. Helmholtz, 
Henry, and Tyndall. It is a reasonable inference, thai the phe- 
nomena of all these forces are but different moth s of motion ; a 
medium being supposed to exist (called the universal ether) whose 
vibrations, reacting with those of ordinary substances, constitute 
the waves of light, the currents of galvanic electricity, etc The 
same view has been extended to the nerve-force of animals ; and 
even to the vital force ; upon which subject, see Physiology. 
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CHAPTER I. 

GENERAL CONSIDERATIONS. 

Material, bodies are divided by the chemist into simple, or </<- 
mentary, and compound. Most bodies exist, in nature, in the 
compound state. Substances are called elementary, or simple, 
when they resist all efforts to decompose them. It is possible 
that some of these may hereafter prove to be compound. Before 
Davy's discovery, the alkaline metals were believed to be simple 
bodies. 

The number of elements is about sixty-five ; of which fifty are 
metals, and fifteen non-metallic bodies. 

Chemical Affinity. 

This is "the attraction exerted between molecules or particles 
of a different nature, a£ insensible distances, and attended with a 
change of properties." In water, and in sulphuretted hydrogen, 
for examples, the affinity is exerted between the oxygen and hy- 
drogen in the one case, and between the sulphur and hydrogen in 
the other. 

The first and most simple case of affinity is simple cornlnnatwn, 
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as where two different bodies, A and B, unite to form a compound, 
AB : thus, oxygen and hydrogen form water ; copper and zinc 
form bronze ; sulphuric acid and soda form sulphate of sodium. 

The second case of affinity, called single elective attraction, is 
where two simple bodies, A and B, unite together to form a com- 
pound, AB; a third body, C, being added, decomposes the former, 
uniting with one of the elements, and forming a new compound, 
AC or BC; thus, potassa, being added to a solution of sulphate 
of magnesium, unites with the acid, and precipitates the magnesia. 
Water, added to the tincture of camphor, unites with the alcohol, 
and liberates the camphor. 

The third case of affinity, called double elective attraction, is 
when two compound bodies, AB and CD, react upon each other, 
causing double decomposition, and producing two new compounds, 
AC and BD; thus, a solution of acetate of lead and sulphate of 
zinc will form acetate of zinc (in solution) and sulphate of lead 
(precipitated). 

The fourth case of affinity is where two bodies being in combi- 
nation, AB, a third body, G, being added in excess, combines with 
both the others, to form ABC; thus, ammonia, being added in ex- 
cess to a solution of sulphate of copper, forms ammonio-sulphate 
of copper. 

Circumstances which modify Chemical Affinity. — One of these is 
heat; thus, by heating mercury in the air, it will combine with 
oxygen ; if the heat be much increased, they will be separated 
again. The metals will not combine together when cold ; heated 
together to the fusing point, many of them readily unite to form 
allmjs. Another modifying agent is solution. Many substances 
which, in the dry state, evince no tendency to unite, when wet 
combine with great power: e.g., tartaric acid and carbonate of 
sodium. Mechanical division, by overcoming cohesion, greatly 
promotes chemical combination ; light favors it : e. g. , a mixture 
of chlorine and hydrogen may be kept indefinitely in the dark, but 
they combine with explosive violence in the sunlight. The nascent 
state favors combination : thus, bodies which refuse to combine in 
their ordinary free state, will do so in the act of being liberated from 
combination. Catalysis or presence also favors combination in 
certain cases ; that is, the presence of one body appears to pro- 
mote combination between two others ; itself, sometimes at least, 
being unaffected. Degrees of solubility affect the results of the 
mixture of different substances in the presence of water. "When- 
ever, among the possible compounds of several elements mixed 
together, one is more insoluble than the rest, that one is always 
formed. Such, when deposited from a solution, is called a precipi- 
tate. Many processes of testing, in chemical analysis, depend upon 
this law. Again, whenever, among the possible results of the 
combination of elements mingled together, one is volatile at the 
temperature existing, that one is always formed by preference, 
escaping in the gaseous or vaporous state. 

Changes accompanying Chemical Combination. — (1) of color ; (2) 
state— as when two gases (oxygen and hydrogen) unite to form a 
liquid (water) ; or muriatic acid gas and ammonia unite to form a 
solid (sal ammoniac) ; (3) temperature — as water and sulphuric 
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acid when mixed in certain proportions elevate the temperature 
to 212° F. 

Tables of affinity consist of series of substances placed in a 
column in the order of their affinity for any one substance at the 
head of the column, as follows : — 

Sulphuric Acid. 

Baryta, 

Strontia, 

Lime, 

Potassa, 

Magnesia, 

Ammonia. 

TJie atomic theory of Dalton is based upon the supposition that 
every body is divisible into ultimate particles termed atoms, which 
unite together always in certain definite proportions, to form various 
compound bodies. Of the absolute weight of these atoms we can 
know nothing ; their relative weights express their proportional or 
combining numbers, called also their chemical equivalents, Tims, 
the hydrogen atom being the lightest, the oxygen atom is found to 
be sixteen times heavier ; the iron atom fifty-six times heavier, 
and so on. Now, these numbers, expressing the proportional 
weight of the different atoms, or the least combining proportion of 
different bodies, have been named their "chemical equivalents," 
because in combination they can replace each other. For example, 
taking hydrogen as the unit (being the lightest), the equivalent 01 
chlorine is 35.5 ; of bromine, 80 ; of phosphorus, 31, etc. ; that is, 
one part by weight of hydrogen unites with 35.5 of chlorine, and 
so on. 

A molecule of a compound body, will, of course, be compound, 
as, a molecule of water, or of sulphuric acid. So also the chemical 
equivalent of a compound substance is the sum of the equivalents 
of its constituents : thus, the equivalent of water is 9 (8 + 1), old 
notation ; according to the new notation, 18 (16 + 2). 

Synthesis, in chemistry, is the putting together of either elements 
or compounds, so as to cause them to unite and form a new sub- 
stance. 

Analysis is the decomposition of compounds, by definite pro- 
cesses. Qualitative analysis determines the nature of the sub- 
stances present ; quantitative analysis the relative amount of each. 

Laws of Chemical Combination. 

1. The Law of Definite Proportions. — All bodies combine in 
fixed or definite proportions. This law insures the identity of all 
compound substances. 

2. The La w of Multiple Proportions. — "When one body is capable 
of combining with another in more than one proportion, these pro- 
portions bear a simple ratio to one another. This is illustrated 
according to the old potation in the series of compounds of nitro- 
gen and oxygen, which is expressed by NO, NO ? , N0 3 , NO,, NO s ; 
here, the proportions of oxygen increase progressively by the mul- 
tiple of 8 ; as nitrogen (14) with 8, 16, 24, 32, 40, respectively, of 
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oxygen, to form five distinct compounds. Under the new nomen- 
clature, however, these compounds have respectively the formulae 

NO, N,0 3 , au(1 N A- 
.'!. The Law of Equivalents. — This simply expresses the fact, 
already explained, that the numbers or chemical equivalents of 
bodies indicate the proportions by weight in which these several 
bodies will combine with each other. 

Chemical Nomenclature. 

As the object of nomenclature is to indicate the nature of a sub- 
stance by its name, many of the elements have received names 
expressive of some of their striking properties ; thus, oxygen, from 
two Greek words signifying ' ' to produce an acid, ' ' because it was 
originally regarded as the sole acidifying principle ; hydrogen, from 
t wo words signifying " to form water ;" others again derive their 
names from words expressive of color or smell, as chlorine, iodine, 
bromine, ozone. 

The compounds of oxygen are named acids or oxides according 
as they do or do not possess acidity. Acids derive their names 
from the substance acidified by oxygen ; thus, sulphur, carbon, 
and phosphorus form with oxygen sulphuric, carbonic, and phos- 
phoric acids. The termination is usually in ic ; but if the sub- 
stance be capable of forming more than one acid, the name of the 
compound containing the less oxygen is made to terminate in ous ; 
thus, sulphurous and phosphorous acids. When the same substance 
forms several acids with oxygen, the Greek prefix hypo (under) is 
used ; thus, hyposulphurous and hyponitrous acids are those con- 
taining respectively less oxygen than nitrous and sulphurous acids. 
The particle hyper or per is employed to express the masinium of 
oxidation, as hyperchloric and permanganic acids. 

Different oxides of the same metal are distinguished by the 
numerals prefixed. The oxide containing a single equivalent of 
the metal and oxygen is named the protoxide ; that containing the 
greatest amount of oxygen is designated the peroxide. The inter- 
mediate ones are expressed by the numerals deidoxide or binoxide ; 
teroxide or tritoxide, etc. The numerals dis, tris, etc., have de- 
noted oxides containing an equivalent of oxygen with two, three, 
etc., of the metal, as the dioxide of copper. "A suboxide denotes 
an oxide containing less oxygen than a protoxide. The applica- 
tion of these names has undergone modification in the new system 
of nomenclature ; as will be seen in examples presented, with both 
the old and the new names, in the course of this manual. 

The termination of names of other compounds is made to con- 
form as nearly as possible to those of the oxides : thus the non- 
acid compounds of chlorine, bromine, iodine, fiunrine, etc., are 
named chlorides, bromides, etc. The same is generally true, also, 
of the compounds of the inflammables, sulphur, phosphorus, car- 
bon, etc. ; they are named sulphides, phosphides, etc. ; although, 
sometimes, sulphureis, phosphwets, etc. 

The nomenclature of the salts is made to depend on the termi- 
nation of their acid ; thus, acids ending in oits form salts ending in 
tie; e. g., sulphurous and nitrous acids form sulphiies and nitrides; 
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acids terminating in ic form salts ending in ate : thus, sulphuric ami 
nitric acids give us sulphates and nitrates. 

A neutral salt (where the acid and base neutralize each other) 
is simply named from its acid, as a sulphate, a carbonate, a nitrate. 
etc. If it contains two equivalents of acid (a supersalt), it is called 
a 6/sulphate, bt'earbonate, etc. ; if it contains two equivalents of 
base (a submit), it is named a <7,<sulphate, etc. 

The term sesqui (one. and half) is used to indicate! the relation of 
1 to li, or of 2 to 3 : thus, sesquioxide of iron is a compound of 
two of iron and three of oxygen. 

The generic part of the name of a compound is usually formed 
from the ingredient which is most electro-negative : thus, of com- 
pounds of oxygen, chlorine, iodine, sulphur, etc., with each other, 
it has been common to say oxide of chlorine (or chlorine oxide), 
chloride of iodine, iodide of sulphur ; and not chloride of oxygen, 
iodide of chlorine, sulphide of iodine, etc. It is often, however, 
very difficult to apply appropriate names to the highly complex 
bodies of the organic series ; in which case, more; particularly, the 
use of symbols or chemical signs is very useful. 

Chemical Symbols. — Every elementary substance is designated 
by the first letter of its Latin name, in capital, or by this first 
letter conjoined with a second small one which is characteristic : 
thus, Oxygen, 0 ; Hydrogen, II ; Chlorine, CI ; Carbon, (': Silver, 
(argentum), Ag ; Gold (aurum), An ; Iron (ferrum), Fe, etc It is 
always understood that these symbols express one equivalent of the 
substance designated. 

Combination between bodies is expressed by a mere juxta- 
position of their symbols, or sometimes by interposing the sign +: 
thus WateV is expressed cither by HO, or II + 0 (new notation, 
H 2 0, orH., + 0); Hydrochloric Acid by HC1 ; Protoxide of Iron 
(Iron Monoxide) by Fe< >. When more than one equivalent is in- 
tended, the number is either prefixed to the symbol or else is placed 
after it: thus, Sulphuric Acid (Sulphuric Anhydride of the new 
system), S + 30, or (preferably) SO.,. Sometimes other abbre- 
viations are employed. 

A number placed before a compound multiplies all that follows 
in that compound : thus, .^(Fe^O.^SO.,), old notation, signified three 
equivalents of the sulphate of the sesquioxide of iron, and 5(A1 1 0„ 
3S0 3 + KO,SO :i ) five equivalents of potash alum (sulphate of alu- 
mina and potassa). 

IDEAS OP MODERN CHEMISTRY. 

The ancients recognized the existence of different kinds of matter 
in the solid, liquid, and aeriform conditions. They also observed, 
and applied in their arts, many of the changes produced by min- 
gling various substances together. Archaeologists speak of the 
a.ses of stone, bronze, and iron; as representing the early progress 
of men in successively utilizing the different valuable materials 
derivable from the earth. In ancient Egypt, besides metallurgy 
and the making of glass, very permanent colors were manufactured 
and employed. The Arabians introduced chemistry into Europe; 
and, during the middle ages, the pursuit of the impracticable ob- 



IDEAS OF MODERN CHEMISTRY. 



359 



jects of alchemy was attended by many useful incidental discove- 
ries. Men were still, however, for a long time deluded with the 
idea of the tram&nivtability of all, even elementary, substances. 
Scientific chemistry could only begin to be realized when definite- 
ness of composition and of reactions was shown to afford a basis for 
experiment and calculation. Homberg, in 1G99, was probably the 
first to ascertain that a certain weight of an acid was required to 
saturate an alkaline carbonate, so as to make a neutral salt. 

Modern chemistry may be regarded as dating from the attempts 
of Wcnzel (1777) and Eichter (1794) to establish a series of combin- 
ing equivalents for the substances then known. The discovery, near 
the end of the 18th century, of the composition of the atmosphere 
and of water, muriatic acid, etc., along with the many truly phi- 
losophic labors of Lavoisier and his associates, caused great ad- 
vances. But Dalton's introduction (1804) of the law of multiple j^ro- 
portions, and afterwards of the atomic theory, was an essential step 
towards further progress. 

Gay-Lussac (1808) discovered the remarkably simple law of the 
combination of gases by volume in definite proportions. This may 
be exemplified as follows : I. 2 volumes of hydrogen combine with 
1 volume of oxygen to form 2 volumes of aqueous vapor. II. 2 
volumes of nitrogen combine with 1 volume of oxygen to form 2 
volumes of protoxide of nitrogen. III. 3 volumes of hydrogen 
combine with 1 volume of nitrogen to form 2 volumes of ammonia- 
cal gas. IV. 1 volume of nitrogen combines with 1 volume of 
oxygen, forming 2 volumes of binoxide of nitrogen. Y. 1 volume 
of chlorine combines with 1 volume of hydrogen to form 2 volumes 
of hydrochloric acid gas. 

It follows that, if the combining proportions of bodies indicate the 
M>< kjht of tin ir atoms, this simple relation of volumetric combination 
proves the relative weights of these volumes (i. e. the density or specific 
gravity of the gases) to represent their relative atomic weights. One 
volume of chlorine unites with one volume of hydrogen ; but the 
former volume weighs 35.5 times as much as the latter ; hence the 
relative atomic weights of the two must be as 35.5 is to 1. And, 
since chlorine is not found to combine with other elements in any 
smaller proportion, we may call 35.5 its atomic weight. Of course 
this principle cannot be directly applied to substances not capable 
of being vaporized ; but, with many of these, their volatile com- 
pounds afford indirect means of using it. Four exceptions to this 
law are met with ; phosphorus and arsenic have vapor densities 
twice as great, and mercunj and cadmium vapor densities half as 
great, as their atomic weights ; the latter being ascertained by 
finding their smallest combining proportion with other bodies. For 
these exceptions, tenable explanations have been proposed, by 
Wurtz and others. 

Prom the above facts concerning combination by volume, Avo- 
gadro 1 deduced (in 1811) the inference, that equal volumes of gases 
contain the same number of atoms. "With compound gases, this ex- 
pression requires to be modified ; by substituting the word mole- 
cules for atoms: equal volumes of gases contain, under the same con- 
ditions of temperature and pressure, the same number of molecides. 

1 And, not long after, AmpSre. 
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A molecule is the smallest particle of any substance capable of 
existing in the free state. An atom is defined to be the smallest 
conceivable particle of any substance, incapable of further chemi- 
cal division. 

Berzelius (from 1807) extended greatly the acquaintance of 
chemists with the equivalents of the different elements ; of which 
a number bad been determined by Daltoi) and Wollaston. In 
1815, Berzelius introduced the method of symbolic notation (by 
letters and figures) now universally employed. 

In 1819 Dulong and Petit announced the general fact that the 
specific heats of simple bodies are in inverse ratio to their atomic 
weights; so that, when these quantities are multiplied together, 
the product is a constant quantity. It follows thai the atoms 01 
different simple bodies possess the same specific heat. The only 
exceptions to this law are carbon, silicon, and boron; and these 
exceptions can be sufficiently well explained away. 

Mitscherlich, in 1820, discovered the existence of isomorphism in 
a number of substances, simple and compound ; and this simi- 
larity of form (in crystallization) was inferred to show, generally, 
similarity of atomic constitution. Examples of isomorphism are. 
the oxides of potassium, sodium, and ammonium ; alumina and 
iron sesquioxide ; magnesia and zinc oxide; the carbonal 
calcium, magnesium, manganese, iron, and zinc. Conclusions in 
regard to the composition of some of these bodies have been 
reached by means of this fact. 

A very important contribution to chemical discovery and philos- 
ophy was made by those inquiries into the effects of electricity 
upon chemical action, in which the most memorable event was 
the isolation of potassium by galvanic electrolysis, in the hands of 
Kir Humphry Davy (1807). Berzelius elaborated, on the basis of 
such observations, the electro-chemical theory ; which was also ably 
supported and illustrated by Robert Hare. Dualism took strong 
hold of the minds of chemists at this time ; chemical combinations 
were regarded as additions, making binary compounds, even when 
several elements were engaged. Thus, sulphur and oxygen make 
together sulphuric acid. Potassium and oxygen unite to form 
potassa. Sulphuric acid and potassa combine to form a salt, sul- 
phate of potassa. Sulphate of potassa again unites with sulphate 
of alumina, producing alum, a double salt. All these, successively, 
were regarded by Berzelius as binary compounds. "When any such 
compound was, in solution, decomposed by a current of electricity, 
it was believed that the most electro-negative clement (or simpler 
compound), was always given off at the positive pole ; and the most 
positive element at the negative pole. That such polar relations 
do exist, and that all the elements and compound bodies may be 
classified accordingly, is still universally admitted. But Uiat 
compound bodies (e. g. salts) always "split up" in the one way, as 
if dually composed, is not now allowed by chemists generally. 

One great fact has been long recognized, namely, that of isomerism 
(i. c, two or more bodies having the same elements, in the same pro- 
portion, yet with some difference of properties), winch shows that 
not only the hind and number of atoms or molecules in a body deter- 
mine its characters, but also their arrangement {urea and cyanaU 
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of ammonium well exemplify isomerism). Dumas, Gcrhardt, and 
Laurent created an era in chemical thought, by establishing the 
frequency of substitution (instead of addition) in tbe changes of 
composition which occur amongst bodies, inorganic and organic. 
This (says Wurtz) was the commencement of the "new che- 
mistry." Substitution was, as an idea, found to be the master-key 
of many problems. Instead, for instance, of supposing sulphate 
of potassa to be formed by the union of sulphuric acid, previously 
dissolved in water, with potassa as such, how easy it is to regard 
sulphuric acid as a compound of sulphur, oxygen, and hydrogen, 
which, in the presence of potassa, exchanges its hydrogen for the 
metal potassium. (Present formula, S0 4 H 2 +2KHO = S0 4 K 2 -f- 
211,0.) In organic chemistry this theory of substitution has 
become fundamental and indispensable. 

But an essential change soon followed, in the conception of the 
condition of even the most familiar elements in the free state. 
Kcvcrting to volumetric combinations, it was remarked that, when 
1 volume of hydrogen unites with 1 volume of chlorine, 2 volumes 
of hydrochloric acid gas result. According to Avogadro's law, then, 
if each volume of a simple element contains the same number of 
atoms, and each volume of a compound gas has the same number 
of molecules, since every molecule of the product of combination, 
hydrochloric acid, consists of 1 atom of hydrogen and 1 of chlorine, 
there must have been atoms enough of each of the elements present, 
tn double the number of 'molecules in each volume. 

Hence results the formula, HII -f C1C1 = 2HC1. 1 In other 
words, every molecule of hydrogen, or of chlorine (and so of most 
other simple bodies) consists of two similar atoms united together; 
making, so to speak, a hydride of hydrogen, a chloride of chlorine, 
etc. Thus every decomposition becomes, in part at least, a process 
of substitution. Atoms, upon this view, never exist apart ; but 
only molecules, composed of atoms of one, two, or more elements 
combined together. 

In accordance with the considerations so far set forth, the advo- 
cates of what was called by Gerhardt the "unitary" system pro- 
posed the doubling of the previously accepted equivalents of a 
number of the elements ; notably, of oxygen, sulphur, selenium, 
tellurium, carbon, silicon (silicium), aluminium, barium, calcium, 
chromium, copper, iron, lead, magnesium, manganese, mercury, 
platinum, tin, zinc, etc. 

From the theory of substitution to that of types, or homologous 
series of compounds, was a natural and important advance ; first 
made extensively, in organic chemistry. Wohler's artificial syn- 
thesis of urea (1828), followed by many other brilliant syntheses of 
complex natural products, especially by Berthelot, assisted mate- 
rially in this progress. The great representative types are, HIT, 
HC1, H,0, ILN, H t C ; i, e,, the hydrogen type ; that of hydro- 

' Tf one cubic inch of H contain x number of molecules, and each 
cubic, incli of CI the same number, then, when 2 cubic inches of HC1 
are formed, containing 2x molecules, each with an atom of H and one 
of CI, there must have been 2x atoms of each simple gas present. 
31 
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chloric acid ; of water ; of ammonia ; and of marsh gas or carbu- 
rettcd hydrogen. 

Wurtz, Hofmann, Williamson, and many others, have now given 
definite form to this conception of typical compounds; which 1ms 
made order possible where, otherwise, all would have been contu- 
sion. The alcohols, ethers, organic acids, etc., thus range themselves 
in a symmetrical classification, capable of study and generalization. 
The idea of condensed types is also important, but cannot be here 
dwelt upon. 1 ' 

The last great leading ideas of recent chemistry arc thosi ol 
atomicity and quantivalence. The former of these terms is not used 
precisely in the same way by all writers ; but, practically, the two 
phrases may be considered to be synonymous. We may illustrate 
their meaning as follows : 1 volume of chlorine combines with 1 vol- 
ume of hydrogen ; (theoretically) 1 atom of chlorine, weighing 36.5, 
combines with 1 atom of hydrogen, weighing 1. Also, 1 volume 
(or atom) of oxygen unites with 2 volumes (or atoms) of hydrogen 
(forming water, 5,0), Further. 1 volume (or atom) of nitrogen 
unites with 3 volumes for atoms) of hydrogen (making ammonia, 
Nil.). Here the combining and saturating power of 1 atom of nitro- 
gen is shown to be three times, and that of 1 atom of oxygen twice, 
as great as that of 1 atom of chlorine. Carbon unites with hydro- 
gen in the proportion of 4 atoms of the latter to 1 of the former, 
making CH 4 (marsh gas). Carbon also combines with oxygen, 1 
atom of the former to 2 atoms of the latter, in CO, (carbonic acid 
gas). Here 2 atoms of oxygen are equivalent in combining or 
saturating power to 4 of hydrogen. In other words, the qwmliva- 
lence of chlorine (hydrogen being the standard or test) may be 
represented by 1 ; that of oxygen, by 2 ; of nitrogen, by ; and of 
carbon, by 4. A corresponding expression for this is, that chlorine 
and hydrogen are univalent elements; oxygen bivalent; nitrogen 
trivdkni ; and carbon quadrivalent. In perchloride of phosphorus, 
PC1 5 , we find phosphorus to be quinquivalent ; and other elements 
are, occasionally at least, scxivalent and septivalent in combination. 
Names from the Greek are used to signify the same differences : 
Hydrogen and chlorine are called monads ; oxygen, sulphur, zinc, 
and copper are dyads; nitrogen, boron, bismuth, and gold (among 
other elements) are triads; carbon, silicon, tin, and lead are 
tetrads; vanadium, and sometimes phosphorus, are among the 
pentads ; molybdenum, iron, cobalt, and nickel are instances of 
hexads ; and a few heptad combinations occur. 

In substitution, the displacement of one element (or compound 
radical) by another, conforms to their relative ecmivalencc or 

1 See "Wurtz, Introduction to Chemical Philosophy, Crookes' transla- 
tion, j). 82. Some other important facts and theoretical considerations 
cannot he here stated and explained for want of room. Among these 
are, the kinetic theory (if gases (Clausins) ; the transitional state occurring 
between the liquid and gaseous conditions of many bodies (Andrews); 
and the facts of dissociation (Deville). The last term (dissociation) 
may be defined to mean the gradual, partial, or temporary chemical 
separation of the elements of a gaseous compound, under an elevated 
temperature ; these elements recombining when the temperature is 
lowered. See, also, The New Chemistry, by J. P. Cooke, Jr., 1874. 
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quantivalcnce. If iodine be displaced in a compound by chlorine, 
1 atom of the latter replaces 1 atom of the former. When chlorine 
is replaced by oxygen, 1 atom of oxygen takes the place of 2 atoms 
of chlorine. If substituting nitrogen, 2 atoms of oxygen would 
replace 3 atoms of nitrogen, etc. Such displacements, however, 
do not occur indefinitely ; but in certain series (types) as already 
mentioned. 

More than one degree of quantivalcnce is possible, under differ- 
ent conditions, in the same element. Hydrogen is always univa- 
lent ; i. e., a monad. Copper is always a dyad ; silver, a tetrad ; 
tantalum, a pentad. But chlorine, in some compounds, appears 
to act as a triad ; in others as a pentad ; sometimes even as a hep- 
tad. Carbon may be either a dyad or a tetrad. Sulphur is in 
some combinations a dyad, in others a tetrad, in others, again, a 
hexad. 

It is to be observed that, in each of these cases, an element 
may be monad, triad, pentad, or heptad, or again it may be dyad, 
tetrad, or hexad; but never both monad and dyad, or triad and 
tel rad, etc. Elements may therefore be divided into those whose 
quanti valence is represented by odd numbers (perissads) or those 
which have it represented by even numbers (artiads). It is often 
convenient to indicate these peculiarities by signs : thus, in water, 

I II III I IV I 

we have H,0 ; in ammonia, N H s ; in marsh gas, C H 4 ; in per- 

v I 

chloride of phosphorus, PC1 5 . The highest combining power of 
an element is understood to determine its atomicity. 

Saturation exists when all the combining capacities or affinities 
of an element are satisfied. Water, H..O, is a saturated molecule. 
But, if an atom of hydrogen be abstracted, we have HO, with one 
affinity of the oxygen unsatisfied. Such a compound molecule 
exhibits a different disposition in regard to new combinations from 
that of the saturated compound from which it came. It becomes 
a compound radical ; e. g. , HO is the radical hydroxyl. So, also, when 
from the saturated hydride of ethyl, C,H fi , there is taken 1 atom 
of hydrogen, we have the non-saturated compound radical ethyl, 
CjHj. 1 Another unsaturated compound or compound radical is 
CN", cyanogen; another, N"H, — H = NH,, amidogen. The ato- 
micity of any compound radical depends upon the number of un- 
satisfied affinities (sometimes called "free bonds") of its elements. 
Radicals of uneven atomicity never exist in the free state, i. e., can- 
not be isolated. Radicals whose atomicity is even (as ethylene, 
CM,, or carbonyl, CO) can exist free, and can directly combine 
with elements. 

The following table (ft'om Attfield) exhibits the quantivalence of 
a number of common simple and compound radicals. 

1 It must be remembered that carbon is in some compounds bivalent; 
in others quadrivalent. 
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Univalent Radicals or 
Monads. 


Bivalent Etadlbala or 
Dyads. 


Trivalcnt K.ulicals or 
Triads. 


Acidulous. Basylous. 

H II 

(jL Is. 
I Na 
HO NH 4 

NO, Ag 
C,1F0, Hg(ous) 


Acidulous. Basylous. 

0 Ca 

fcifV M,, 

bU 4 Mg 
CO, Zn 
CO, Cu 
C;u t 0 6 Hg(ic) 
S Fe(ous) 


Acidulous. Basylous. 

P0 4 As 

C a H 6 0, Bi 
As0 3 Fc 1 " (ic) 
As0 4 or 
C,II 3 0 5 Pe^ic) 



Partial saturation of the affinities of the atoms of an elemenl 
in a compound may be explained (Kekule) by the mutual partial 
union of different atoms of the same element. In the saturated 
compound CII (; , for instance; of the 8 units of chemical affinity 
{cln m ical force, client ism) belonging to '2 atoms of carbon, 2 units 
may be mutually satisfied, leaving 0 only free 



II >C- 
II/ 



C-II 

\H 



instead of 



/H ir 

C-II C-II 
\H MI 



Sometimes graphic, (diagrammatic) or glyptic (modeled) formulae 
are employed to illustrate rational views of the atomic arrange- 
ment of compounds ; but it is important to bear in mind that all 
such are only crude and insufficient aids to our attempts to con- 
ceive the real molecular structure of bodies. 

Much more remains to be done, in the application of the prin- 
ciples which we have endeavored briefly to present, before che- 
mistry can be perfected as a science. For the full development 
of the very great advances already made, the student must be 
referred to extended treatises. 

After all (as remarked by Wurtz), the " new chemistry" is only 
a development of the chemistry of Lavoisier, who flourished in the 
latter part of the last century. Its modifications have; been those 
of a continuous progress ; not of a revolution, but of an evolution. 
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Electeo-Chemicae Belations of the most Important 
Elements. 

Negative End. 

Oxygen, 

Sulphur, 

Nitrogen, 

Fluorine, 

Chlorine, 

Bromine, 

Iodine, 

Selenium, 

Phosphorus, 

Arsenic, 

Chromium, 

Boron, 

Carbon, 

Antimony, 

Silicon, 

Hydrogen, 

Gold, 

Platinum, 

Mercury, 

Silver, 

Copper, 

Bismuth, 

Tin, 

Lead, 

Cobalt, 

Nickel, 

Iron, 

Zinc, 

Manganese, 

Aluminium, 

Magnesium, 

Calcium, 

Strontium, 

Barium, 

Lithium, 

Sodium, 

Potassium. 

Positive End. 
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Atomic WEIGHTS, 
Hydrogen = 1. 



Oxygen, 


o. 


Old. 


Now. 


Oxygen, 


O. 


Old. 


New 


8. 


10. 




8. 


10. ' 


A 1 

Aluminium, 


A 1 


lo. 1 


07 A 


Mercury, 


TT 


1UU. 


200. 


Antimony, 


C?i 
oO. 




1 OO 


Molybdenum 


Mo. 




96. 


Arsenic, 


A c 


7H 
4 0. 


7^ 


jNicKel, 


JN 1. 


2y. 


58. 


Barium, 


i>a. 


OO.O 


1 '{7 

lot. 


Nitrogen, 


iV. 


14. 


14. 


Bismuth. 


HI. 


01 O 


oi n 
ziu. 


Osmium, 


Us. 


100. 


200. 


Boron, 
Bromine, 


15. 


11. 


11. 


Oxygen, 
Palladium, 


V. 


8. 


16. 


Hi . 


oU. 


oU. 


id. 


53. 


106. 


Cadmium, 


f VI 
KjII. 


00. 


1 1 o 


Phosphorus, 


Jr. 


ol. 


31. 


Ccxisiiun, 


Ca 
lv£>. 


loo. 


loo. 


Platinum, 


It. 


98.7 


l'.iT. I 


Calcium, 


( 'a 

^a. 


on 


4U. 


Potassium, 


J\. 


39.1 


.'511.1 


Carbon, 
Cerium, 




0. 


1 O 


Rhodium, 


lio. 


52. 


104. 




40. < 


yi.o 


liubidiinn, 


lib. 


85.4 


85.4 


Chlorine, 


Of. 


OO.O 


or, r;. 

.5.). .) 


Ruthenium, 


liu. 


52. 


104. 


Chromium, 


i^r. 


Of! 1 

Jo. 1 




Selenium, 


be. 


39.5 


79. 




v/O. 


OU. 


Rn 
oo. 


Silicon, 


Dl. 


14. 


28. 


C 'oTu ittbtutll, 


\j0. 


y±. 


QA. 


Silver, 




108. 


108. 


1 1 / 1 »'\ 1 1 J 1 >. 

v^opper, 




01. / 


DO. 4 


Sodium, 


iva. 


26. 


23. 


I)idy mium, 


T » 
XJ. 


4/.o 


yo. 


Strontium, 


fer. 


A A 

44. 


88. 


Erbium, 


IV 


OO.O 


1 1 O fl 
11.4.0 


Sulphur, 


is. 


lo. 


'.VI. 


Flxuyrine, 


J. 1 . 


1 Q 

iy. 


1 o 

iy. 


Tantalum, 


la. 


182. 


182. 


Glucinum, 


ni 

Ijrl. 




Q O 

y. z 


Tellurium, 


le. 


04. 


128. 




An. 


1 G7 

iy /. 


1 07 

iy /. 


Terbium, 


1 0. 


61.1 


"7r A 

75.4 


I 1)1/1 mrtfivi 
JJf/tl/ iHJl It, 


SI. 






Thalli um, 


J. I. 


zU4. 


Cl(\A 

zU4. 


Indium, 


In. 


56.7 


113! 4 


Thorium, 


Th. 


59.2 


118.4 


_Lt id i nc 


j 


197 


107 


Tin 
1 111, 


Sn 
oil. 


OV). 


lln. 


Iridium, 


Ir. 


99. 


198. 


Titanium, 


Ti. 


25. 


50. 


Iron, 

Lanthanum, 


Fe. 


28. 


56. 


Tungsten, 


W. 


92. 


184. 


La. 


46. 


92. 


Uranium, 


U. 


60. 


120. 


Lead, 
Lithium, 


Ph. 


103.5 


207. 


Vanadium, 


V. 


51.3 


51.3 


ii. 


7. 


7. 


Yttrium, 


Y. 


30.8 


61.6 


Magnesium, 


Mg. 


12. 


24. 


Zinc, 


Zn. 


32.5 


65. 


Manganese, 


Mn. 


27.5 


55. 


Zirconium, 


Zr. 


44.8 


88.6 



The Perissads (univalent, trivalent, etc.) are printed in Italics, 
the Artiads (bivalent, quadrivalent, etc.) in Roman. 

QuANTI VALENCE OF THE MOST IMPORTANT ELEMENTS. 

Monads : 

Hvdrogen. 

Chlorine, I, III, V, TIL 



Iodine, I, III, V, VII. 
Bromine, I, III, V, VII. 
Fluorine. 

Potassium, I, III, V. 
Sodium, I, III. 
Lithium. 
Silver, I, III. 



Dyads : 

Oxygen. 

Sulphur, n, IV, VI. 
Calcium, II, IV. 
Barium, II, I V. 
Magnesium. 
Zinc. 
Mercury. 
Copper. 
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Triads : 

Nitrogen, I, III, V. 
Phosphorus, I, III, V. 
Boron. 

Arsenic, I, III, V. 
Antimony, III, V. 
Bismuth, III, Y. 
Gold, I, in. 

Tetrads : 

Carbon, II, IV. 

Silicon. 

Tin. 

Aluminium. 
Platinum, II, IV. 
Lead, II, IV. 



Pentads : 

Columbium. 
Tantalum. 
Vanadium, III, V. 

Hexads : 

Molybdenum, II, IV, VI. 
Tungsten, IV, VI. 
Osmium, II, IV, VI. 
Chromium, II, IV, VI. 
Iron, II, IV, VI. 
Manganese, II, IV, VI. 
Cobalt, II, IV. 
Nickel, II, IV. 



The following Table, illustrative of Types, is slightly modified 
from one given by Gerbardt. 





Positive Extremity. 


Intermediate. 


Negative Extremity 


Hydrogen type ^ 


! 


C,H 5 } Hydride of 
"H 5 ethyl 


CH, ) Ace- 
C a H s O $ tone 


C,H 3 0 
H 

C,H.O 
C 2 H s O 


Aldehyde. 
Acetyl. 


Hydrochloric H ) 
Acid type CI \ 


C a H 5 
CI 


Hydrochloric 
ether 




C 2 H 3 0 
CI 


Chloride of 
acetyl. 


"Water type ^ 


o 


g.g jo Ether 

C -^> | 0 Alcohol 

CHs > ^Ethvlmeth- 
C 2 H 5 $ U ylic ether 


Acetic 
ether 


C 2 H s O 

H 
C0H3O 

c.;h,o 
c;h,o 

CjHiO 


n Acetic 
u acid. 
QAnhydro's 

acet. acid. 
/-.Acetate of 

benzoyl. 


H 

Ammonia type H 
H 




C 3 H 0 
H 

c;h 5 

CH 5 
0 2 H 5 
C.",H 5 


N Ethylamine 

„ Diethyl- 
amine 

N Triethyl- 
amine 




C a H.O] 
H 

H , 


^ Aceta- 
mide. 
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Or?, 
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qO 

ci tr.O 
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%2 

3 K o 



S3. 

-a ^ 

>% MM 
u o 



o 

B 

0 

L B 

O |i o' 
^ o ^ 2 

□ e f*H.£ 
o c OJ 

Poo 



«5 



3 .*, 
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CHAPTER II. 

NON-METALLIC ELEMENTS, OR 
» METALLOIDS." 

NON-METALLIC ELEMENTS. 
Oxygen. Symbol, 0. Eq. 8, old system ; new, 16. Sp. gr. 1.1057. 

Oxygex is by far the most important of the chemical elements. 
It unites with all the other elements except fluorine, forming all 
varieties of compounds. It constitutes one-fifth by weight of the 
atmosphere, eight-ninths of water, and enters largely into the 
composition of mineral substances. 

It was discovered in 1774 by Scheele in Sweden, and by Priest- 
ley in England. Lavoisier, the great French chemist, gave it its 
name from 6£vs, acid, and ytiWu, to generate, because it frequently 
forms acids with positive elements. 

Preparation. — It is prepared in a variety of ways, by decom- 
posing oxides. 

1. By heating red oxide of mercury (mercuric oxide, or red pre- 
cipitate) IlgO = Hg + O. 

2. By heating chlorate of potash (potassium chlorate), KO,C10 5 
= KC1 + CO ; according to the new notation, KC10 :i = KC1 + O s . 

It is advisable to mix the chlorate with an equal part of the 
black oxide of manganese, which causes the chlorate to be decom- 
posed at a low heat, while it remains unchanged. Sesquioxide 
of iron may be used instead of the manganese, in the proportion 
of 1 part to 10 parts of the chlorate. When prepared from potas- 
sium chlorate the oxygen generally contains chlorine. 

3. On a large scale, it is made by decomposing MnO., by a red 
heat. Aqueous vapor and carbonic acid are first given oft* and 
then oxygen. 3MnO, = Mn 3 0 4 +20. 

4. By the decomposition of peroxide of barium (barium dioxide). 
The peroxide is made by passing air freed from CO., over baryta 
heated to low redness, and when it is heated to a full red heat, it 
gives off the oxygen it previously absorbed. In this process, the 
gas is obtained from the atmosphere ; and the oxide of barium may 
be employed repeatedlv. 

There are various other methods, as by decomposing sulphuric 
acid, nitre, red lead, and by heating plaster of Paris and sand ; 
but the above are the most important. 

Prnj)rrfirs. — Pure oxygen is an insipid, colorless, and inodorous 
gas, permanently elastic under all temperatures and pressures, and 
perfectly neutral to test paper. At C0° F. and 30 in. bar. its 
specific gravity is 1.1057. one hundred inches weighing 34.29 
grains. It is the least refractive, but the most magnetic of all 
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gases, its magnetic force, compared with air, being as 17.5 to 3.4. 
Specific heat, compared with air as unity, is 1'or equal volumes 
.9765, tor equal weights .7747. It is a bad absorber and radiator 
of heat. Water at GU° dissolves 3 per cent, of its volume of oxygen. 
This dissolved gas enables fishes, etc., to live under water. 

It is tbe great supporter of combustion ; which takes place in 
pure oxygen with much greater brilliancy than in the atmosphere. 
Most combustible bodies contain carbon and hydrogen, which 
when burnt give carbonic acid and water. Tbe diamond (pure 
carbon) may be entirely consumed in oxygen gas. Phosphorus 
lighted and introduced into ajar of it, burns with dazzling bright* 
ness and intense heat, producing phosphoric acid (phosphoric 
oxide). Sulphur burns with a brilliant blue flame, giving SO, ; 
potassium K0 8 (K.O) ; Sodium Na.O., (Na.O), and iron Fe/J r 

Respiration, a species of combustion, depends entirely upon the 
action of oxygen of the air on the venous blood, which is oxidized 
into arterial. The effete C and II are burnt up, and thus the 
bodily heat is sustained. 

Oxygen is the most important but not the only acidifying prin- 
ciple. It forms what arc called the oxy-acids. If a metal combine 
in several proportions with this element, the compounds possi - 
basic or acid properties according to the quantity of () they 
contain; thus, manganese makes with oxygen the following 
substances : — 

MnO protoxide of manganese, a strong base (manganese mon- 
oxide). 

Mn ,Oj sesquioxide of manganese, a weaker base. 
Mn0 2 deutoxide of manganese, a neutral body. 
Mn O, red oxide of manganese. 
MnO, manganic acid. 

Mn 2 6, permanganic acid ; but these acids are not isolable. 

Oxygen unites with metals to form alkalies and bases as well as 
acids, and enters largely into almost all native mineral, animal, 
and vegetable matters. 

The tendency of metallic oxides to unite with acids to produce 
salts, is much influenced by tbe degree of oxidation. The pro- 
toxide presents the strongest basic properties, and forms the largest 
variety of saline compounds. If a suboxide is acted on by an 
acid, an atom of metal is generally set free ; if a peroxide, an atom 
of oxygen. 

Sesquioxides may combine with acids, but they need three equiva- 
lents of acid for a true sesqui-salt, protoxides requiring but one. 

Oxides with three atoms of oxygen to four of a metal, are con- 
sidered to be compounds of two oxides, one acting as a base and 
the other as an acid. Fe.,0, = FeO,Fc,0..- Pb O, = 2PbO,Pl i I ■ 

Some metals have no basic or neutral compounds with oxygen, 
but only acids. Arsenic forms AsO„ arsenious, AsO- arsenic 
acid. Antimony forms a teroxide (old system) SbO, and antimo- 
nic acid, SbO-, which, united together, give antimonious acid, 

SbO,Sb0 5 = Sb,0 7 - 

These compounds are, under the new system, regarded as Sb,0., 
antimonious oxide ; Sb O., antimonic oxide ; and antimony terox- 
ide, ShX^Sb./^, this last being sometimes called antimonoso-anti- 

i 
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monic oxide. Reduction or deoxiclation is the freeing from oxygen 
of substances which contain it. A metal thus derived from its 
oxide is called regulus. The true reduction is also applied to the 
separation of metals from their sulphides, chlorides, etc. 

Oxygen is the agent which causes the decay and putrefaction of 
animal and vegetable substances. Liebig terms the slow oxidation 
of vegetable matter eremacausis (^Va slow, and xatwj burning). 
Sawdust, cotton, flax, tow, etc., damp and exposed to the atmos- 
phere are subject to slow oxidation. Gutta percha also becomes 
altered from absorption of oxygen. 

In some of its combinations it is employed as a deodorizer and 
disinfectant. 

Tests. — Oxygen, when uncombined, may be recognized by — 

1. Rekindling into a flame an ignited match, nearly extinguished. 

2. Its entire solubility in a mixture of potassa and pyrogallic 
acid. 

3. Producing orange-colored, acid fumes with N0 2 (N~,0 2 ). 

4. Changing white ferrocyanide of iron to Prussian blue. 

The quantity of O in a mixture of gases may be determined by 
combustion with H, or by its absorption, as in the second test 
above. 

Combustion is the result of the intense chemical combination 
between two or more bodies, attended with the evolution of light 
and heat. In all ordinary cases, oxygen is the sitppoi'ter of com- 
bustion, and the intensity of the action is dependent upon the 
rapidity of oxidation as well as upon the quantity of oxygen con- 
sumed, the heat being due to the amount of O consumed. In no 
case is there any loss of matter, but merely a change of state, the 
products of combustion being always equal in weight to the com- 
bining bodies. 

Ignition or incandescence is the term used when the body giving 
out the light, does so, not from combining with another, but merely 
from being itself highly heated. Gases and vapors as well as solids 
may be rendered incandescent. 

Bromine, chlorine, sulphur, etc., give rise to the phenomena of 
combustion with some other bodies, and are hence called supporters 
of combustion. Flame is the result of the combustion of volatile 
or gaseous matters. It is hollow, because the vapor cannot burn 
except when it comes in contact with the oxygen. The luminosity 
of flame is due to the presence of minute solid particles, not con- 
sumed. For combustion it is not necessary that the O be gaseous. 
Strong combustibles mixed with salts containing much O burn, as 
in gunpowder. Two solids thus uniting without, however, ex- 
ploding, are said to deflagrate. 

Ozone. — Ozone (from o£to, to smell) is an allotropic modification 
of oxygen ; and antozone is another. Ozone is sometimes repre- 
sented by -f- O, and antozone — O. 

Preparation. — Ozone 6 may be procured by exposing phos- 
phorus, partly covered with water, to the action of the atmos- 
phere in a stoppered bottle ; by the slow combustion of ether by 
means of a hot glass rod, etc., by a mixture of permanganate of 
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potassa and sulphuric acid. It cannot be obtained except laigeb 
diluted with air. 

Properties — Ozone is insoluble in water, alcohol, or ether, but 
is dissolved by a solution of an alkaline iodide, producing an Iodate, 
It decomposes proto-salts of manganese with the formation of the 
peroxide. 

In its chemical action it resembles chlorine. It is a powerful 
oxidizer, bleaching vegetable colors. It destroys caoutchouc and 
cork. It acts as a disinfectant, destroying the effluvia by oxida- 
tion ; hence, Its great value in the atmosphere. Localities where 
ozone is found are much healthier than others in which il cannot 
be detected. 

It is a constituent of the alkaline permanganates, which accounts 
for their decomposition by organic matter. 

Compounds containing oxygen as ozone, are called ozonides, 
as Mn 2 0 7 . Antozone is supposed to exist in certain peroxides. 
An ozonide, with peroxide of iron, produces a series of purple 
colors with strychnia, an a nt ozonide does not. ( )zone and antozone 
neutralize each other, giving rise to simple oxygen. 

Ozone is much denser than ordinary oxygen, and is destroyed by 
a heat of 140°, by contact with oleliant gas, by phosphorus, or 
reduced silver, etc. etc. 

The test is paper moistened with a solution of iodide of potassium 
and starch; if O be present, the iodide is decomposed and a blue 
color produced. The proto-salts of manganese are also similarly 
used, giving a brown precipitate with ozone. 

Hydrogen. Symbol, H. Eq. 1. Comb. vol. 1. Sp. gr. .0695. 

V 

Hydrogen was first examined by Cavendish in 1766. The name 
is derived from v'8op, water, and ytvvdu, to produce. It forms one- 
ninth by weight of water, and enters largely into animal and vege- 
table compounds. It is not found in nature in a free state 

Preparation. — It is generally obtained by the decomposition of 
water. 

1. By the action of dilute sulphuric acid on zinc, etc. Accord- 
ing to the old notation, Zn+ IIO,80 3 = ZnO,SO a -f II ; or 

( H H 1 part. 

Eq. 49 parts sulphuric acid = < O 

32.52 zinc . . . . = Zn* ~~~ ZnO.SOj 80.52 parti. 

Under the new system, it is stated that, in this reaction, a /"/- 
drogen sulphate is converted into a zinc sulphate, by the substitu- 
tion of zinc for hydrogen ; the latter gas being given off: SO II., + 
Zn = SO,Zn + H,. One cubic inch of water contains 28 grs. or 
1350 cubic inches of H. Prepared by this method it is liable to 
contain arsenic and sulphur. 

2. By passing steam over red-hot iron fillings, etc. 

3. By decomposing water by K, Na, etc. When potassium is 
thrown upon water it takes fire, burning with a purple flame. 

4. By the electric decomposition of water. 

Properties. — Hydrogen is a permanently elastic gas without taste, 
smell, or color, but only slightly soluble in water. It may 1*: 
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breathed with safety provided O is present, but gives a squeaky 
tone to the voice. 

It is the Ugliest gas known ; 100 cub. in., at 00° I\, and 30 inches 
of the barometer, weighing only 2.14 grains. It is strongly electro- 
positive ; hence some chemists have supposed it to be metallic. It 
is combustible, but not a supporter of combustion. It burns with 
a colorless flame, forming water. Mixed with three times its vol- 
ume of air it explodes on the application of flame. With oxygen 
in the proportion of two volumes of II to one of O, the explosion 
is very violent. This is due to the great condensation and the 
consequent rush of air, water being produced, and gases con- 
densing to about yfi'flgth of the original volume. When slowly 
consumed in a jet, it gives but little light but great heat, as the 
light is due to extraneous solid matter in the flame, and rendered 
incandescent by the heat. When a tube with a large diameter is 
held over a burning jet of hydrogen, a musical note is produced, 
varying with the dimensions of the tube. When II and O are 
burnt together in a jet in the proportions proper to form water, 
there is produced an intense heat capable of fusing rock-crystal, 
and clay. This is the principle of the oxy-hydrogen blowpipe. 
Platinum, asbestos, lime, etc., introduced into the flame, become 
intensely incandescent. In the Drummond light, a constantly re- 
volving cylinder of lime is placed in the jet of gas, giving a light 
which can be seen one hundred miles. 

When a jet of hydrogen is forced upon a piece of spongy 
platinum, the metal rapidly becomes heated, and finally the gas is 
ignited. This is due to the condensation of the II in the pores of 
the metal, and the consequent closer contact with O results in the 
combustion of the gas. 

The compounds of hydrogen are sometimes called hydrides. Of 
the metals, there are a few such compounds ; but of carbon, a 
great number. 

Tests.— 1. Its combustion producing water only. 2. Its light- 
ness. 3. Its insolubility. 

Compounds. 

Of II and O there are two combinations ; water, on the old 
system HO, and the binoxide H0 2 ; according to the new notation 
these arc, H,0 (or Oil,), and H,0 2 (or 0 2 H 2 ) ; the recent name for 
the latter being hydrogen dioxide. 

Water. — It is a clear, colorless, tasteless, and inodorous liquid, 
[ts composition w as first demonstrated by Cavendish and Watt in 
1781. It is a neutral oxide of hydrogen, and consists by weight 
of eight parts of O and one of II, or by measure of one of O and 
two of hydrogen, condensed into two volumes of steam. 

At a temperature of 212° and mean pressure, the volume of 
steam is 1689 times that of an equivalent amount of water ; or, in 
round numbers, a cubic inch of water makes a cubic foot of steam. 

Water is never met with in nature perfectly pure. It always 
contains air. The purest form is rain water, then spring, river, 
sea, and, finally, the most impure, marsh water. Sea water has 
a specific gravity of 1.027. 
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The following analysis of sea water will show its usual im- 
purities : — 

From the British Channel. Mrditrrrnncan. 



Water 963.74372 962.848 

Chloride of sodium .... 28.65948 29.424 

" potassium . . . 0.7<>."(2 0.. r >()5 

" magnesium . . . 8.66658 8.219 

Bromide " ... 0.62929 0.556 

Sulphate of magnesia . . . 2.29578 2.477 

calcium .... 1.40662 1.35T 

Carbonate " 0.03:501 0.114 

Iodine traces 

Ammonia traces 

Oxide of iron 0.003 



1000.00000 1000.000 



Sp.gr 1027.4.C. 60° F. 1025.8 C. 70' F. 

Below 32° F. water freezes (crystallizes) in crystals of the sixtli 
system, forming ice, the density of which is .94. It evaporates at 
all temperatures, even below 32°, and at 212° it boils. It is the 
standard of specific gravities ; a cubic inch at 00° P. and .'50 in. 
barometer, weighs 252.456 grains. The point of greatest density 
is not, as we might suppose, at the freezing point, but at 39.2". 
It is the most extensive solvent known. In its chemical relations 
it is perfectly neutral. It unites with both acids and alkalies, but 
can generally be driven off by heat. Hydrate of potassa, however, 
resists all attempts to decompose it by heat. 

Compounds into which water enters are called hydrates. Bodies 
which contain no water are called anhydrous. Many salts unite 
with water, which is necessary to their crystallization- hence 
called water of crystallization. The form of the crystals often 
depends upon the amount of water of crystallization present. 
Some salts lose their water by simple exposure to the atmosphere, 
and crumble into powder — hence they are said to effloresce ; others 
absorb water from the atmosphere, and are said to deliquesce. 

When water is united to a strong base it acts as an acid (acid 
water) ; when combined with a strong acid it acts as a base (basic 
water). 

Bin or deutoxtde of iiydrogen", hydrogen dioxide, or oxygenr 
ated water. Discovered by Thenard in 1818. 

Preparation. — BaO heated to dull redness in oxygen becomes 
BaO, ; which moistened forms Ba0 2 ,6HO. This hydrate is acted 
on by hydrochloric acid in cold water ; a chloride of barium is 
formed, the excess of oxygen uniting with a portion of the water 
producing the peroxide. The chloride of barium is then removed 
by precipitation. 

Properties. — It is a colorless, syrupy liquid, possessed of bleach- 
ing properties. It is very unstable— sp. gr. 1.453. 

Nitrogen. Symbol, N. Eq. 14. Sp. gr. .9713. 

Iwtrogcn (from u'rpov, nitre, and yrwdu,, to produce) was dis- 
covered by Dr. Rutherford in 1772. It was called azote by Lavoi- 
sier (from a priv., and life). It forms four-fifths by weight of 
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the atmosphere, and enters largely into the composition of many 
organic substances. 

Preparation. — It is generally obtained by removing the oxygen 
from the air, leaving the nitrogen. Tins may be done by burning 
phosphorus in a close vessel, and then absorbing the phosphoric 
acid formed, by water. The 0 may also be got rid of by means 
of moistened iron tilings ; by copper turnings and hydrochloric 
acid vapor; by a solution of pyrogallic acid and potassa ; by pass- 
ing the air over metallic copper heated red-hot ; by ammonia and 
chlorine, Nil, + 3C1 = 3HC1 + N ; by heating nitrate of ammo- 
nium ; or heating nitrite of potassium and sal ammoniac. 

Properties. — The distinguishing character of nitrogen is its hav- 
ing only inert properties. It is a permanently elastic, neutral gas, 
without smell, taste, or color. Water dissolves one and a half per 
cent, of its volume of the gas. It will not combine with oxygen, 
except under peculiar circumstances, such as being subjected with 
O to the electric spark, or being burnt in a jet with hydrogen. 

Tests. — Its inertness and the instability of its compounds. In 
organic compounds, by the formation of ammonia or cyanogen in 
decomposition. 

The Atmosphere. 

The atmosphere extends about forty-five miles (some physicists 
believe much further) above the surface of the earth. It is the 
standard of specific gravity, etc., for gases, and is 815 times lighter 
than water — 100 cubic inches weighing about 31 grs. 

It is a mixture of oxygen and nitrogen in the general proportion 
of four-fifths by weight of the latter to one-fifth of the former, but 
it always contains small quantities of other gases and vapors, 
which vary with the locality. 

Average composition of the atmosphere : — 



Oxygen 20. 61 

Nitrogen 77.95 

Curbonic acid .04 

Aqueous vapor 1.40 

Nitric acid ) 

Ammonia > ' . traces. 

Garburetted hydrogen, ) 
In cities and towns there are found — 

Sulphuretted hydrogen traces. 

Sulphurous acid, etc. traces. 



Air is a mixture, not a compound. Hence the proportions of 
its constituent gases vary slightly in different locations. The O 
and II are differently absorbed by water. Its active properties 
are all due to oxygen, the nitrogen serving merely as a diluent. 
The proportion of carbonic acid varies from 3.7 to 0.2 parts in 
10,000 volumes, except where it is increased in confined places by 
respiration or combustion. 

The quantity of moisture in the air is very variable, and is de- 
tected by instruments called hygrometers, which are either chemi- 
cal, absorption, or condensation hygrometers or psychrometers. 
The dew-point is the temperature at which moisture is deposited 
from the air. In India it has been known to be 61° below the 
temperature of the surrounding atmosphere. 
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The pressure of the atmosphere is equal, at 30 in. barometer 
which is taken as the mean, to 14.6 lbs. to the square inch. The 
pressure diminishes in a geometrical ratio, as the altitude above 
the level of the sea increases in an arithmetical progression ; thus 
at 2.705 miles the volume of air becomes two volumes, at 5.410 
miles it becomes four, and so on. In the lower strata of air the 
temperature decreases 1° for every 352 feet of altitude. 

Analysis of the air is effected in numerous ways— generally, by 
removing the oxygen, by combining it with a foreign substance, a'* 
by absorbing it with an alkaline solution of pyrogallic acid, or by 
combination with hydrogen in an eudiometer. This is a stout 
graduated glass tube, generally made U shape, in one end of which 
two platinum wires are soldered, so that their points nearly meet 
The air is then introduced at the other end of the tube and mea- 
sured, a known amount of hydrogen also being inserted. The 
mixture is then exploded by electric sparks. One-third of the 
resulting diminution of volume is due to the oxygen present. 

Compounds of nitrogen and oxygen are— old notation — 
NO — protoxide, nitrous oxide. 
N0 2 = deutoxide, nitric oxide. 
NO. = nitrous acid. 
NO t = hyponitric acid, 
N0 5 — nitric acid. 

By the new notation, these are — 

N,0= nitrogen monoxide. 
N 2 0 2 or NO = nitrogen dioxide. 
NX), = nitrogen I rioxide. 
NX), or NO, 2 = nitrogen tetroxide. 
N 2 0 5 = nitrogen pentoxide. 

Protoxide, or monoxide, nitrous oxide, laughing gas, was dis- 
covered by Priestley, in 1776 — was fully investigated by Sir Hum- 
phry Davy, in 1800. 

Preparation. — By action of nitric acid on zinc or tin, by heating 
nitric acid with a solution of NII 4 C1, but generally by heating t'> 
not exceeding 400° crystals of nitrate of ammonium. 1 he old state- 
ment was as follows : — 



Nitrate of ammonia I 



Nitric acid 64 q ZZ 



f N — 14 
Ammonia 17^ \\ = \ 



Water 




According to the new method, the formula for the above will h<-, 
NH 4 NO :! = 2H,0 + N 2 0. 

One ounce of nitrate of ammonium gives 500 inches or nearly hrn 
gallons of the gas, which should be collected over hot water, being 
largely absorbed by cold. 
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Properties. — Nitrous oxide is a transparent, colorless gas with 
a sweetish taste and smell. Sp. gr. 1.5:27. One hundred mea- 
sures of water at '.VI absorb L30 measures of the gas. The solu- 
bility decreases greatly when the temperature rises. It is liquefi- 
able by a pressure of 50 atmospheres at 45° F. The specific 
gravity of the liquid is .i'07. By means of liquid nitrous oxide and 
bisulphide of .carbon, a cold of —220° has been obtained. 

Many substances may be made to burn in this gas, the combus- 
tion being but little less brilliant than that in oxygen itself. It 
supports for a time, respiration, and produces, when breathed, a 
species of intoxication, which is, however, not usually followed by 
any bad effects. It should not be used by plethoric persons. 
Recently, it has been employed as an anaesthetic in surgery. 

It is composed of 14 parts of nitrogen and 8 of oxygen — or by 
M ilume — 1 measure of oxygen with two of nitrogen, condensed into 
two volumes. 

Tests. — Its power of supporting combustion, being distinguished 
from O by its absorption in water and by its negative action on 
NO,. 

Deutoxide, nitric oxide, nitrogen dioxide. 

Preparation. — By the action of moderately dilute nitric acid 
on copper turnings and collecting over water. At first, copious 
fumes are given oft* on account of the presence of air. These 
fumes are absorbed by the water, and finally colorless nitric oxide 
is evolved. 

(Old formula) 4N0 5 4- 3Cu = (CuO,NO,) + NO,. 
(New) 8NOTI + Cu, = N A + 3(NOA 2 Cu + 4H 2 0. 

It is also formed by the action of protochloridc of iron on aqua 
regia. 

Properties. — It is a colorless, permanently elastic gas. Specific 
gravity 1.0365. Produces with oxygen orange-colored fumes, but 
very sparingly soluble in water. It is not a supporter of combus- 
tion, but potassium and a few other bodies will burn in it. 

Tests. — The red fumes with oxygen, and its entire solubility in 
a solution of a protosalt of iron, forming a black compound. 

Nitrous Acid, formerly called hyponitrous acid ; nitrogen 
triaxide. 

Preparation. — By mixing four volumes of nitric oxide with one 
volume of oxygen, or by heating one part of starch with eight 
parts of nitric acid. 

Propt Hies. — It is a bluish liquid, very volatile, giving off reddish- 
yellow fumes. It is decomposed, by contact with water, into nitric 
acid ami nitric oxide. Its salts cannot be made by direct combi- 
nation, but are generally procured by heating the corresponding 
nitrates. 

Hyponiteic Acid, formerly called nitrous acid; nitrogen 
tetroxide. 

Preparation. — By uniting two volumes of nitric oxide and one 
of oxygen ; by distilling nitrate of lead. 

Properties. — It is a liquid. Sp. gr. 1.45. Its color varies with 
the temperature from a pale yellow to a deep orange. It is very 
volatile, giving oflf orange-colored fumes. Water decomposes it. 

32* 
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It is distinguished from nitrous acid by giving a rod color to a 
solution of sulpho-cyanide of potassium. 

Nitric Acid. Azotic Acid. Agua Fbrtis. Nitrogen Pentoride. 

Its composition was first shown by Cavendish in 178."), by the 
action of an electric spark in a mixture of 0 and X. 

Anhydrous nitric acid, nitric anhydride, was discovered by De- 
ville, in 184'.), by passing chlorine over nitrate of silver. It is per- 
fectly inert until hydrated. The crystals melt at 85°. 

Preparation. — Hydrated nitric acid, hydrogen nitrate, is obtained 
by distilling nitrate of potassium or sodium with sulphuric acid. 
This gives an acid of specilic gravity 1.4 ; the most concentrated is 
1.52. It is generally a fuming red acid, from the hyponitric arid 
present. 

Properties.— The strongest acid boils at 184 n and freezes at In . 
The next hydrate contains four equivalents of water, and is intense 
in its action. It is a powerful oxidizer, destroying animal buo- 
stances and oxidizing the metals upon which it ads in several 
ways. In the reaction with zinc, etc., ammonia is formed. 

Nitric acid is monobasic, and many of its sails are anhydrous. 
It is sometimes used in fumigations required by contagious dis- 
eases, instead of chlorine. 

Tests.— It maybe detected (1) by heating a previously neutral- 
ized and evaporated solution with sulphuric acid and copper turn- 
ings, when, if nitric acid be present, red fumes will be liberated; 
(2) by producing a brown liquid with a solution of a protosall of 
iron ; and (3) by its bleaching a solution of sulphate of indigo. 

Nitrogen and Hydrogen. 
The compounds of these two elements are :— 

Amidogen, NIL, hypothetical 

Ammonia, Nil, 

Ammonium, Nil, hypothetical. 

Amidogen (Nil.,).— This is supposed to exist in certain organic 
compounds, and in" some combinations with the metals. When K 
or Na is heated in dry ammonia, a greenish substance is formed, 
KNH„ which, with water, gives K< >( K < )) + N II , it exists also 
in white precipitate. Its compounds are called amides. 

Ammonia (Nil,). Volatile Alkali. 

Preparation.— -It may be obtained by heating equal parts of quick- 
lime and sal ammoniac. On the old system, the formula for tins 
reaction is, CaO+NH 4 Cl=CaCl+HO+NIL. According to the 
new method, 2NII 1 Cl+CaO=2NH 1 +CaCl,+H,0. It is formed 
in small quantities when electric sparks are passed through a mix- 
ture of nitrogen and hydrogen ; also when iron rusts in water con- 
taining air; when nitric acid acts on zinc, tin, etc., and when 
animal substances containing nitrogen decompose. 

Properties— -It is a colorless gas with a pungent and suffocating 
odor, irrespirable, except when diluted with air, when it M JJ 
agreeable stimulant. It does not support combustion, but is Use 
siightlv combustible. Sp. gr. .59. It can be liquefied ny a coio 
of _40°, or at a temperature of 40° by a pressure of 6.5 atmos- 
pheres. This liquid is most readily obtained by disengaging u 
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heat, ill a sealed tube, from chloride of silver which has been pre- 
viously saturated with the gas. It is a colorless liquid, sp. gr. .76, 
solid at —103°. 

Water at a temperature of 50° absorbs G70 times its volume of 
the gas, the bulk of the water being thereby increased one-third, 
and its sp. gr. of course diminished, that of the saturated solution 
being .875. It freezes at — 40°. 

Ammonia is generally found in solution, when it is often called 
spirits of hartshorn. The ordinary solutions are — 

Saturated, sp. gr. .875, containing 32.3 per cent, of gas. 
Common, " .889 " 26 " 
P. L., " .96 " 10 " 

Ammonia has all the chemical properties of an alkali. Diffused 
in the air its 1ST is liable to be oxidized by ozone, hence the presence 
of alkaline nitrates in places when' putrefaction has been going on. 

It is composed of two volumes of N with three of H condensed 
into four volumes. 

rests. — Its odor, volatility, and alkaline reactions, and by its pro- 
ducing white fumes with IIC1. 

Ammonium (NII J and its salts will be described under the head 
of Metals. 

Chlorine. Symb. CI. Eq. 35.5. Sp. gr. 2.4876. 

The halogen bodies is a term used to denote those non-metallic 
elements which, uniting directly with the metals, form compounds 
analogous to common salt, NaCl. They are chlorine, iodine, bro- 
mine, and fluorine. Cyanogen, although not elementary, is, on 
account of its chemical similarity, generally included in this list. 

Chlorine was discovered by Scheele in 1774. It was supposed 
to In' a compound of oxygen and muriatic acid, until its true cha- 
racter w as demonstrated by Davy, in 1810. 

Preparation. — It is procured most conveniently by heating chloro- 
hydric acid with MnO , 2IIC1 + MnO, = C1+ MnCl + 2HO ; or 
(new notation) Mn0. 2 + 41101 = Cl 2 + MnCL + 211,0. 

Properties. — It has a greenish-yellow color (whence its name) 
and excites great irritation of the lungs even when dilute. It is 
liquefied by a cold of — 106°, or by a pressure of four atmospheres 
at 00°. It combines with aqueous vapor to form a crystalline 
hydrate. It is soluble in one-half its bulk of cold water. On ac- 
count of its powerful attraction for hydrogen, it is a powerful dis- 
infectant and bleacher, for which purposes it is generally employed 
in the form of chloride of lime. Chlorine is not combustible. 
Many substances containing hydrogen burn in it, owing to the vio- 
lent combustion of the II and CI, while if any carbon is present it 
is deposited in the form of a dense smoke. Phosphorus and some 
metals, as copper, antimony, and arsenic, take fire spontaneously 
When introduced into this gas. 

It combines with all the metals. The resulting chlorides, with 
the exceptions of chloride of silver and the sub-chlorides of copper 
and mercury, are soluble in water. Its strongest affinity is for 
hydrogen, which it removes even from oxygen. 
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Tests. — "When ancombined, its color, odor, and bleaching quali- 
ties. "When combined, its forming with nitrate of silver a curdy 
white precipitate, soluble in ammonia. 

Compounds of Chlorine and Oxygen. 

These elements do not unite directly, and when united are easily 
separated. Their compounds are (old notation) — 

Hypochlorous acid ..... CIO. 

Chlorous acid C10 3 . 

Peroxide of chlorine .... C10 4 . 

Chloric acid ...... C10 s . 

Perchloric acid . . . . C10 7 . 

Aocordingto the new chemistry, the acid compounds of chlorine 
and oxygen are regarded as oxides of hydrochloric acid; thus— 

Hypochlorous acid .... C1HO. 

Chlorous acid . . . • . ClHO r 

Chloric acid C1IK ).. 

Perchloric acid C1II0 4 . 

Three anhydrous chlorine oxides also exist, the first two of which 
correspond to hypochlorous and chlorous acids — 

Hypochlorous oxide . . . . ( 1 < ). 

Chlorous oxide CLO,. 

Chlorine tetroxidc C1,0 4 . 

Hypochlorous acid is formed by agitating chlorine with red 
oxide of mercury and water. Its salts are all made by passing 
chlorine through a solution of the base. 

It is a yellowish, strongly odorous gas, soluble in about of 
its bulk of water ; is a powerful oxidizing agent, and very insta- 
ble. Sp. gr. 3.04. 

Chlorous acid is obtained by distilling arscnious acid, chlo- 
rate of potassium, nitric acid, and water. The arserrious acid is 
first oxidized by the nitric acid, which is then reformed by the 
chloric acid. 

It is a greenish-yellow gas, soluble in one-fifth its bulk of water. 
Is a powerful bleaching agent, and is easily decomposed. It is 
distinguished from hypochlorous acid by adding arscnious acid 
dissolved in nitric acid, which destroys the bleaching powers of 
the hypochlorites but not of the chloritcs. Sp. gr. 2.6m 

Peroxide of chlorine (chlorine tetroxide) is formed by the 
action of sulphuric acid on fused chlorate; of potassium. 

It is a powerful oxidizing gas of a dark yellow color, and is 
easily liquefied. Sp. gr. 2.33. 

Chloric acid is procured by decomposing chlorate of barium 
by sulphuric acid or by the action of hydrottuosilicic acid on chlo- 
rate of potassium. Its salts are made by passing chlorine through 
a solution of the base. The two resulting salts are separated by 
crystallization. 

Chloric acid cannot be obtained anhydrous. The hyd rated acid 
is a yellowish tinted liquid of powerful oxidizing qualities. Iu its 
chemical relations it strongly resembles nitric acid. 
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The chlorates are all soluble in water, and give off oxygen when 
heated, becoming chlorides. 

/; sts. * >dorof peroxide of chlorine when sulphuric acid is added, 
bleaching solution of indigo in sulphuric acid in the cold, whic h 
nitric affects only by the aid of heat. 

PERCHLORIC Acid. — The potassium salt of this acid is obtained 
by stopping the decomposition of chlorate of potassium when about 
one-third only of the oxygen has been expelled. 

This acid is formed in the preparation of peroxide of chlorine. 
Its salts are all soluble in water. 



Chlorine and Hydrogen. 

The only compound of these elements is chlorohydric acid. 

Chlorohydric, hydrochloric, or muriatic acid. Spirits of salt 
(HCl). — This acid was discovered by Priestley in 1772. 

1'n jut ratio a. — When CI and II are mixed in equal volumes and 
exposed to a Same or to sunlight, they combine with explosion. 
But this acid is generally obtained by distilling one part of com- 
mon suit (NaCl) with two of sulphuric acid — 

NaCl + IIO,S0 3 = HC1+ NaO,SO :t ; or (old system) 

Chloride of sodium $ ° llIorine £? 'HCl Chlorohydric 

| Sodium " a ~~-»_-— — - — " acid. 

Water j Hydrogen H — ^^^^^ 

( Oxygen O ^ 

Sulphuric acid SO^ XaO,S0 3 Sulphate 

of soda. 

According to the new method, this rationale may be expressed 
as follows : -JXaCl (sodium chloride) + SO II, (hydrogen sulphate 
= 2HC1 (hydrochloric acid or hydrogen chloride) + SO a jNa 2 
(sodium sulphate). 

Properties. — It is a colorless, irrespirable gas, sp. gr. 1.2G9. By 
a pressure of 40 atmospheres at 50°, it is condensed into a liquid. 
Water absorbs 480 to 500 times its bulk of the gas, forming the 
ordinary liquid chlorohydric acid, or spirits of salt. The gas is 
passed through water contained in a series of Wolfe's bottles, and 
is thus absorbed. The most concentrated solution has a sp. gr. 
of 1.21. V b 

_ In its action upon metallic oxides the hydrogen of the acid com- 
bines with the oxygen of the oxide forming water, while the chlo- 
rine unites with the metal. 

Tests. — Dense white fumes, NH,C1, in the presence of ammonia. 
White curdy precipitate with nitrate of silver, soluble in ammonia 
hut not in nitric acid. 

NlTRO-CHLOROHTDRlC Acid, Aqua Begia.—When N0 5 and HCl 
are mixed, the mixture will, by means of the nascent chlorine 
evolved, dissolve gold and platinum, which are unattacked by any 
single acid. Hence its name of aqua regia. The best proportions 
are, one of nitric acid to three of chlorohydric acid. 

By the distillization of aqua regia. chloro-nitric acid, NO.^Cl.,, and 
chloro-nitrous acid, NO..C1, are obtained. 



382 



CHEMISTRY. 



Chlorine and Nitrogen. 

Chloride of Nitrogen (NCI.,).— A fearfully explosive sub- 
stance, thus called, formed by the action of CI on sal ammoniac 
(NII 4 C1) or nitrate of ammonium, was discovered by Dulong in 1812. 

It is worthy of being remarked, that the light and heat evolved 
by its explosion are inexplicable by ordinary theories, which 
always suppose light and heat to be produced by combination 
alone. 

Bromine. Symbol, Br. Eq. 80. Sp. gr. 2.9G. 

Bromine (from 3p<I>/koj, a stench] was discovered by M. Balanl in 
182G in bilteni or the residue of sea water. 

Preparation. — It is obtained by passing chlorine through bittern, 
and then separating it by agitating with ether, which dissolves il. 
Its purification is accomplished by combining it witli potassa, ami 
distilling with sulphuric acid and peroxide of manganese. 

Properties. — It is a deep red liquid, giving oil" brownish-red 
vapor, boils at 145°, and is solid at 10.4. It is slightly soluble in 
walcr. 

Test. — It turns starch yellow. 

Bromine and Oxygen. 

Bromic Acid (Br0 5 , old method ; new, BrO.II).— This is the 
only known compound of bromine and oxygen. 

Preparation. — It is procured by acting on caustic potassa with 
bromine, a process similar to that for chloric acid. 

From this bromide of potassium, bromide of barium is obtained 
by double decomposition, and this is then decomposed by sul- 
phuric acid, when the broniic acid, a colorless, inodorous liquid, IS 
set free. 

ITydroycn and Bromine. 

These elements form an acid corresponding to hydrochloric add. 

Bromoiiydric Acid (IIBr.). — Above 100° this acid is gaseous. 
It is colorless and inflammable ; obtained by the action of phos- 
phoric acid on bromide of potassium. 

4 Iodine. Symbol, I. Eq. 127. Sp. gr. 4.94G. 

Iodine (from {.Jjtys, violet-colored) was discovered in 1812 by 
Courtois. It is found in sea-weed, sponges, and a few minerals. 

Preparation. — It is procured by heating l elp (ashes of sea-weeds) 
with binoxide of manganese and sulphuric acid. Old formula— 

Hal 4- Mn0 2 + 2(IIO,SO :; ) = NaO,SO :( + MnO,SO, + 2IIO+ L 

The new formula for this reaction is this : — 

2KI + Mn0 2 + 2SO.II, = I, + SO,K, + SO.Mn + 211 .0. 

Properties. — It occurs in bluish-black crystals, or scales, like 
plumbago. It is very volatile 1 , fusing at 225 & and boiling at MJ • 
It <_ r ives a beautiful purple vapor, whence its name. It is soluble 
in 7U00 times its weight of pure water, but when iodide of potas- 
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shim, chloride of ammonium, nitrate of ammonium, or iodohydric 
add is present, its solubility is much increased. LugoVs solution 
consists of 30 gr. I, GO gr. KI, f gij Aq. It is very soluble in 
alcohol and ether. Taken internally it acts as an irritant poison, 
but in .small doses it is used for glandular swellings, etc. 

Test. — It gives an intense blue color with starch. This test is 
of sufficient delicacy to show the presence of iodine in a liquid 
containing but one-millionth part of it. 

Iodine and Oxygen. 

The compounds of these elements are iodic and periodic acid. 

Iodic Acid (I0 5 , old system ; new, I 2 0 5 H 2 0). — This corresponds 
to chloric, bromic, and nitric acids ; obtained by boiling iodine 
in nitric acid. Like the chlorates and bromates, its compounds 
evolve 0 hy heat. 

Pi;i:iodic Acid (iIO,T0 7 , old ; new, LO.H.,0). — The periodates 
are obtained by the action of chlorine on an alkaline iodate. 

Hydrogen and Iodine. 

Iodoiiydric, or Bydriodic Acid (III). — It is obtained by the ac- 
tion of iodine and phosphorus on a solution of iodide of potassium. 

Properties. — It is a colorless gas, sp. gr. 4.387, freezing at — G0°. 
It is decomposed by a red heat. Like other hydrogen acids, it is 
very soluble in water, but the solution is unstable. 

Iodide of nitrogen (NI :i ) is obtained by the action of ammonia 
on finely-powdered iodine. It is a brown solid, which is danger- 
ously explosive, even under water. 

^ Fluorine. Symbol, F. Eq. 19. 

Fluorine exists in fluor spar (whence its name), in plants, in the 
enamel of teeth, etc. 

Properties. — It is supposed to be a gas, but by reason of its 
intense affinities it cannot be permanently isolated. Its affinity 
tor silicium makes it destructive of glass. It combines with all 
other elements, except oxygen, carbon, and the halogens. Its 
theoretical density is 1.313. 

Hydrogen and Fluorine. 

Fluo-hydric acid (IIF) is prepared by the action of sulphuric 
acid on fluor spar. 

Properties. — It is a colorless liquid, emitting dense fumes in the 
air, boiling at 68°. Sp. gr. of the vapor, 1.0609. It forms with 
water a compound. Its affinity for water exceeds that of sul- 
phuric acid. The vapor is dangerously pungent, and the liquid 
in contact with the skin produces painful sores. 

It is much used for etching upon glass, which is covered with 
wax and exposed to the acid fumes. 

Test. — Fl etching on glass. 

Sulphur. Symbol, S. Eq. old, 10; new, 32. Sp.gr. (various). 

The chief sources of sulphur are the volcanic districts of the 
Mediterranean. Some is procured from Iceland. Pyrites contains 
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a large proportion. It is found also in albumen, fibrin, ami casein, 
in silk, hair, etc. 

Preparation. — It is purified from the native material by suc- 
cessive distillations. When the receiver is kept cool, the sulphur 
is deposited as a powder, which is called flowers of sulphur. When 
the receiver is hot, it is deposited as a liquid and moulded, form- 
ing roll-sulphur and brimstone. The poorer varieties are obtained 
from pyrites. 

Properties. — As a solid, it is brittle, of a pale yellow color and 
insipid taste, and inodorous, except when rubbed or heated. It is 
a non-conductor of heat and electricity, but becomes negatively 
electrified by heat and friction. It is highly inflammable, taking 
lire between 450° and 500°, giving pale blue names anil sullbcating 
fumes of sulphurous acid. 

There are three allotropic modifications. So, as found native, 
crystallizing in rhombic octohedra, which is also the form of the 
crystals deposited from solution. Its density in this state is 2.O."), 
and it fuses at 230. 

S3 obtained by fusion ; it crystallizes in oblique rhomboids] 
prisma — sp. gr. 1.98, the density of roll sulphur, which belongs to 
this variety. It melts at 248 J , and is changed to So. 

Sy. When melted sulphur, between 340° and 480° (viscous 
state), is poured into water, it forms a soft tenacious mass like 
gutta-percha, which afterwards hardens, tind hence is sometimes 
used for taking impressions of coins. 

When sulphur is heated it undergoes many curious changes, as 
follows : — 

Temperature. Hot Sulphur. Suddenly Cooled by Water. 

230' Very liquid, yellow. Very brittle, usual color. 

284 Liquid, deep yellow. Do. do. 

338 3 Thick, orange yellow. Brittle, dp. 

( At first soft ano> transparent, 
374 1 Thicker, orange. < then brittle, then opaque, 

( usual color. 



428' Viscid, reddish. Soft, transparent, ambercolor. 

4(>4' to 500 1 Very viscid, brownish-red. Very soft, transparent reddish. 
800 (boiling) Less viscid, brownish-red. Do. do. brown. -red. 

The sp. gr. of the vapor at 932° is G.G54. 

It is not dissolved by alcohol, ether, or chloroform ; 100 parts 
of bisulphide of carbon dissolve, when cold, 38 parts of sulphur, 
and when hot 73 parts. It is also soluble in the alkaline sulpha* I, 
oil of turpentine, and chloride of sulphur. It is variously used— 
for vulcanizing India-rubber, for matches, gunpowder, etc. hac 
sulphuris is sulphur precipitated from tersulphide of potassium or 
peiita-sulphide of calcium by chlorohydric acid, and washed. 

rests.— Black precipitate with acetate of lead ; for an alkaline 
sulphide, a beautiful purple color with nitro-prusside of sodium. 

Sulphur and Oxygen. 
The compounds of these elements are numerous and important. 
According to the old system these are :— 



SULPHUR. 



385 



SO.,, sulphurous acid. 

s o,, hyposulphurous or dithionous acid. 

Si ' ., sulphuric acid. 

S O,, hyposulphuric or dithionic acid. 

S ( ) , naonosul-hyposulphuric or trithionic acid. 

S,0„ bisul-hyposulphuric or tetrathiouic acid. 

S 5 O s , trisul-hyposulphuric or pentathionic acid. 

In the new chemistry the statement is, that there are two oxides 
of sulphur, which may exist in the anhydrous condition ; sulphurous 
oxide or sulphur dioxide, SO,,, and sw/phuric oxide or sulphur tri- 
oxide, SO ; . These uniting with water, form "hydrogen salts" or 
acids ^sulphurous acid, SO z H 2 0(or S0 3 H 2 ) and sulphuric acid, S< ) II , O 
(SO,!! ,).' There are also several oxacids of sulphur, which have 
no corresponding anhydrous oxides: viz., 

Hyposulphurous (Thiosulphuric) acid . . S.,0 II,. 

Dithionic acid ....... S 2 0 6 H 2 . 

Trithionic acid S 3 0 6 BL 

Tetrathiouic acid S 4 0 6 JEL. 

Peutathiouic acid S 6 0 (i II r 

Sulphurous Acid, or Sulphurous Oxide (SO,). 

This compound is formed when sulphur is burned in the air or 
oxygen. It is best obtained by heating sulphuric acid with copper 
or mercury, or by heating black oxide of manganese with sulphur. 

Properties. — It is a colorless gas, of a suffocating odor, and 
sonic taste. It is irrespirable, producing symptoms of ordinary 
catarrh. It liquefies at 14°, and solidities at 105°. Water absorbs 
fifty times its volume of the gas. Moistened articles exposed to 
it arc bleached ; but the color may be restored by an alkali. 

When this acid and sulphuretted hydrogen gas are mixed, sul- 
phur is deposited, which may account for the deposition of native 
sulphur in various places. 

VI sts. — Odor. Iodic acid and starch give a blue color with SO., ; 
sulphites decolorize a solution of permanganate of potassium ; they 
also give a white precipitate with nitrate of silver. 

SuLPnuRic Acid. Oil of Vitriol. 

Preparation. — It can he obtained by the distillation of sulphate 
of iron — green vitriol — whence the acid is called oil of vitriol. 

The ordinary acid is procured by exposing in a leaden chamber 
sulphurous oxide (from burning sulphur or iron pyrites) to the 
vapors arising from heated nitre (nitric acid). The chamber con- 
tains water, and steam is constantly forced into it. Dilute sul- 
phuric acid is thus obtained, and when the sp. gr. is 1.2 to 1.3 it 
is drawn off and evaporated, first in leaden and afterwards in 
platinum stills, until the sp. gr. equals 1.84, when it is placed in 
carboys for sale. The reactions are complicated, but the following 
is the old method of explaining the way in which the acid is pro- 
duced : — 

so, with NO- and NO, becomes SO, and N0 2 : thus, 5SO..+ 
No, NO, = :,so, + N0. 2 . The NO, absorbs oxygen from the 

1 SOi is sometimes regarded as a radical, sitlphione. 
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atmosphere, becoming NO,, and again acts on the SO,. The new 
system gives, instead, the following account : nitric acid vapor, in 
contact with sulphurous oxide vapor, yields oxygen to the latter 
(in the presence of watery vapor) producing sulphuric acid, and 
being itself reduced, first to nitrogen tetroxide, and then to nitro- 
gen dioxide. The latter, however, taking oxygen from the air, is 
again converted into nitrogen tetroxide. The formula is this • 
N0 2 + S0 2 -f H,0 = NO + SOJI,. Wat.-r is necessary to cause 
the gases to unite in this manner. When the supply of water is 
insufficient, a white crystalline substance, is formed. It is decom- 
posed by water. 

W hen anhydrous sulphate of iron is distilled, there is obtained 
a very strong, dark-colored acid, called Nordhausen, Saxon or 
fuming sulphuric acid. When this acid is distilled, anhydrous 'sul- 
phuric acid or sulphuric oxide is obtained. 

Properties.— The anhydrous acid is a white crystalline body 
resembling asbestos, and is liquid above 66°. It has no acid 
properties. When thrown into water, it hisses from the licit 
evolved, and forms an ordinary hydrate. When the proper pro- 
portions are observed, the results are heat, light, and explosion. 

There are four definite hydrates. 

1. Nordhausen acid (described above). 2. Oil of vitriol. Sp. 
gr. 1.84. This freezes at —30°. It is an oily looking, colorless 
liquid, and intensely caustic, charring organic substances. Il is 
often of a brown color from the organic mailer in it. It rapidly 
absorbs water from the atmosphere, and is, therefore, often used 
for desiccating gases. It boils at (340°, and may be distilled un- 
changed. 

3. Bihydrate ; the density of this is 1.78. At 45° it forms large 
crystals, hence it is called glacial sulphuric acid. 

4. Terhydrate. Sp. gr. 1.(53. 

Sulphuric acid displaces almost all other acids from their com- 
binations. Some metals decompose it, forming SO,. It is decom- 
posed by boiling with sulphur or carbon. It is the most important 
acid known, being constantly employed both in the laboratory and 
manufactories. One hundred thousand tons are annually consumed 
in Great Britain alone. 

Tests. — The best test is a white precipitate with a salt of barium, 
insoluble in nitric acid. It may also be recognized by reducing 
the compound to be tested with carbon and adding chlorohydric 
acid, when sulphuretted hydrogen is evolved. 

Hyposulphurous Acid. — This acid is known only in combi- 
nation. When its salts are heated with an acid, it is decomposed 
into sulphur and sulphurous acid. 

Its salts are formed by digesting S in a solution of a sulphite; 
or by passing sulphurous acid through an alkaline sulphide. 
They are used chiefly in photography for dissolving silver salts. 

Tests. — Decomposition by an acid ; white precipitate with nitrate 
of silver or lead, soluble in excess. 

Sulphur and Hydrogen. 

Sulptiydric Acid, Hydrosulphuric Acid, Sulphuretkd Hydro 1 / n 
Gas, Hydrogen Monosulphide (HS, old ; HjS, new). 
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Preparation. — Sulphur and hydrogen do not ordinarily unite 
directly, but only when they are brought together in the nascent 
state, as by the decomposition of many organic substances. Sul- 
phide of iron, heated with dilute sulphuric acid, rapidly evolves 
this gas. The water present is decomposed ; its hydrogen unites 
with the sulphur of the iron sulphide, making sulphuretted hydrogen; 
and a sulphate of iron is also produced. Prepared in this way, it 
generally contains free hydrogen on account of the free iron in the 
sulphide. It may be obtained pure by heating tersulphide of 
antimony with HC1. 

Properties. — It is a transparent colorless gas, with an odor 
resembling bad eggs, and when concentrated is extremely poisoni >us ; 
even one part in six or twelve hundred parts of air is fatal to the 
lower animals. Nausea, headache, and faintness are produced 
when the diluted gas is breathed. It is inflammable, but does not 
support combustion. Its combining volume is 2 and its sp. gr. 
1.192. It is liquid at a pressure of seventeen atmospheres at 50°. 
It is decomposed by chlorine, bromine, and iodine, which com- 
bine with the hydrogen ; also by alkaline permanganates and 
hydrated peroxide of iron. Charcoal absorbs it, water dissolves 
three times its volume of the gas. The solution becomes milky 
by exposure to the air, from the deposition of sulphur. The so- 
lution is found native — in sulphur springs. It is much used, both 
as a gas and in solution, in analysis, as it forms characteristic 
sulphides with many metals. It is a feeble acid, and combines 
not with basic oxides but with sulphides. There is also a " hy- 
drogen disulphide" (S 2 H 2 ) of the new system. It is a yellow, viscid 
liquid, giving out the odor of sulphuretted hydrogen ; it is an 
unstable compound, not easy of preparation. Smphydrate of 
ammonium, or sulphide of ammonium (NH,HS, new notation) is an 
important reagent in chemical analysis. 

Tests.— Odor, by which it maybe recognized in 200,000 times 
its volume of air. Darkening paper moistened with acetate of 
lead. 

Sulpkw and Chforine. 

There are two chlorides of sulphur. One is formed by pass- 
ing chlorine into vapor of sulphur. It is a yellowish liquid, used 
for vulcanizing caoutchouc. The other chloride is obtained by 
passing chlorine through the above ; or by heating sulphur and 
carbon together, and then digesting sulphur in the product. 

Selenium. Symbol, Se. Eq. 39.75, old; new, 79. Sp. gr. 4.32. 

Selenium (from as^vy;, the moon) is found in a limited number 
of minerals. It was discovered by Berzelius, in 1817, in the 
residue of a sulphuric acid manufactory. In both its physical and 
chemical properties it resembles sulphur. When heated it emits 
an odor like decaying horseradish, by which it may be recognized 
before the blowpipe. It is found in allotropic modifications like 
sulphur. 

It forms selenious and selenic acids, selenturetted 
HTdbogbn, and SELENOHYDRic acid, which resemble the sulphur 
compounds. 
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Tellurium. Symbol, TV. Eq. (54, old ; now, 128. Sp. gr. 0.2 to 0.8. 

Tellurium (from tellux, the earth) resembles the metals in phy- 
sical, hut sulphur and selenium in chemical, properties. It form! 
tellukous and TELLURIC acid, and TELLTTBOHYDRIC AC1U. 

Phosphorus. Symbol, P. Eq. 31. Sp. gr. 1.82. 

Phosphorus (from ^Lj, light, and <j>tp<o, to hear) is so named from 
its property of shining in the dark. It was discovered in 1669 by 
Brandt, of Hamburg. It is an important element in the animal 
and mineral kingdoms. It is found also in vegetables. 

Preparation. — It was formerly obtained from urine, but now 
from bones. Bones, calcined and powdered, are treated with dilute 
sulphuric acid. The result is " superphosphate of lime." This is 
fused, giving ylass of phosphorus, which contains phosphoric acid 
and phosphate of calcium. By distillation with charcoal in an 
earthen retort, the phosphorus is separated, which is then purified 
by being melted and passed through leather. This superphosphate, 
on being heated with charcoal, yields subphosphate of calcium, 
which is not decomposed, and phosphoric acid; this last, with 
charcoal, gives the phosphorus. Lastly it is generally melted and 
cast into sticks. 

Properties. — Pure solid phosphorus is tasteless, colorless, and 
semi-transparent, of a waxy appearance. Generally it has a pale 
yellow or red color, which is increased by exposure to the light. 
'Exposed to the air, it emits fumes which are luminous in the dark, 
and a garlic odor is also evolved. It takes fire spontaneously in 
chlorine. It is insoluble in water, but is dissolved by ether and 
the hydrocarbons, and especially by bisulphide of carbon. It 
melts at 110°, and boils at 550°. In air it takes fire, and must 
hence be kept under water. It burns with an intensely bright 
light and great heat. 

It is much used in making lucifer matches, and causes in the 
workmen necrosis of the. jaws. It is poisonous if swallowed. 

Amorphous Phosphorus.— When heated to 450° or 460° in 
nitrogen or carbonic acid, it is changed into red phosphorus, which 
diners in many respects from ordinary phosphorus. It takes lire 
less readily (not under 500°), is odorless, is not poisonous, and is 
not soluble in bisulphide of carbon. Sp. gr. 1.96 to 2.14. by 
heating to 570° in closed vessels, it is changed into ordinary P. 

There are other varieties — as white, viscous, and black phos- 
phorus. 

Tests. — "When uncombincd, it is recognized by luminosity in the 
dark and by its odor. It gives a green color to burning hydrogen, 
and green lines in the spectrum. 

Phosphorus and Oxygen. 

There are three oxides (old system) : — 

PO hypophosphorous acid. 

PO :1 phosphorous acid. 

P0 3 phosphoric acid. 
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By the new method, these are — 

PO.H 2 hypophosphorous acid. 

P Oj phosphorous oxide. 

P 2 0 5 phosphoric oxide. 

Also, 

PO :! H 3 phosphorous acid. 

P0 4 H 3 phosphoric acid. 

Hypophospiioroits acid itself has never heen isolated. It is 
formed by boiling phosphorus with an alkali or alkaline earth. 

Phosphorous acid, or phosphorous oxide, is formed by slow com- 
bustion of P, or by burning it in a limited quantity of air, or pass- 
ing chlorine through melted P in water. It maybe obtained in 
crystals containing water. Formerly called phosphatic acid. 

Phosphoric acid is obtained anhydrous (phosphoric oxide, or 
phosphoric anhydride) only by burning P; hydrous by the action 
of dilute nitric acid or phosphorus. 

It combines with bases in a very peculiar manner, being (accord- 
ing to the old system) either monobasic, bibasic, or tribasic, the 
corresponding acid containing one, two, or three equivalents of 
water : — 

HO,P0 3 metaphosphoric (glacial phosphoric acid). 
2HO,PO- pyrophosphoric acid. 
3HO,P0 5 tribasic or common phosphoric acid. 

These acids as well as their salts may be converted into one 
another by the addition or abstraction of water. They all give 
characteristic reactions. This water may be replaced in metaphos- 
phoric acid by one equivalent, in pyro- by one or two equivalents, 
and in the common acid by one, two, or three equivalents of a base, 
so that the whole list is as follows : — 

Test. — White prec. with nitrate of silver, soluble in excess of 
the phosphate. 

Old formula? : — 

NaO,HO,P0 5 bipvrophosphate of soda f 4 ^hite prec. with 
2Na6,pd, pyro^hj of soda | Wffjgg*** » 

NaO,2IIO,P0 5 acid phosphate of soda 1 

2Xa(),HO,PO- neutral (ordinary) phos- [Yellow prec. with 

phate of soda | AgO,N0 5 . 

3XaO,P0 5 sub (basic) phosphate of soda J 

Two or more bases may exist with one equivalent of acid : — 
The reactions with AgO,NO- are as follows : — 
NaO,PO,+AgO,NO-=AgO,PO,+NaO,NO,. 
- XaO,PO,+2( AgO,NO- )=2 AgO,PO,+2(NaO,NO,). 
3NaO,HO,P0 5 +3 (AgO,N0 3 ^=3AgO,P0 5 +2(NaO,N0 3 ) + HO, 
N"0 5 . 

A . cording to the new chemistry, the three modifications of phos- 
phoric acid are said to be, respectively monobasic, tribasic, and tetra- 
busic. 
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They are designated as follows : — 

Pi > 3 H, metaphosphoric acid. 
PO^ll „ orthophosphoric acid. 
P. 2 0 ; li 4 , pyrophosphoric acid. 

The salts of these acids are converted into each other by the loss 
or gain of one, two, or three molecules of water or atoms of a 
metallic base. Pyrophosphates may be regarded as compounds of 
*metaphosphatcs and orthophosphates : P s 0 7 lfa 4 =P0 4 ^Na 3 +PO s 
Na. 

Phosphoric acid is a white, deliquescent, solid, very soluble acid. 
Decomposed by heated charcoal. 

Test. — Molybdate of ammonium ; giving a yellow deposit. 

Phosphorus and Hydrogen. 

There are three compounds of these elements, viz : — 

P 2 H, solid. PIL, liquid. PH S , gas. 

Phosphoretted hydrogen" gas (PH.,) is prepared by heating 
P in a strong solution of potassa or milk of lime. It may also be 
obtained by the action of chlorohydric acid on phosphide of cal- 
cium in water. 

It is a colorless gas, with a fetid odor. It takes fire sponta- 
neously if vapor of PH 2 be present, which is generally the case 
when prepared in the laboratory. This may be prevented by the 
vapor of ether. If the gas be passed through water, each bubble 
as it comes into the air bursts into flame and gives off a beautiful 
wreath of smoke which widens as it ascends. 

Phosphorus combines with nitrogen, bromine, iodine, sulphur, 
etc. The persulphide (PS,.,, old; P 2 S 12 , new) is the highest com- 
pound in inorganic chemistry. 

Phosphorus forms two chlorides — PCL, which dissolves phos- 
phorus and is decomposed by water, and PCI, (the result of 
burning Pin CI), which is combustible and is decomposed by water. 

^Carbon. Symbol, C. Eq. 6, old; new, 12. Sp. gr. (various). 

Carbon is very abundantly diffused throughout nature. It con- 
stitutes nearly one-half, by weight, of dried animal or vegetable 
substances, and is also found abundantly in minerals. Its differ- 
ent varieties are: first, the diamond; second, plumbago or graphite; 
and third, charcoal. In all its varieties it is more or less com- 
bustible, and is infusible and non-volatile, except, perhaps, in the 
electric arch. 

The diamond, found chiefly in Brazil, but also in Borneo, [ndia, 
and Siberia, is the hardest known body. It crystallizes in octohe- 
drons of the first system, and is generally colored. Sp. gr. 3.5. 
It is a good conductor of heat but not of electricity. It is highly 
refractive, hence its well-known brilliancy. It may be burnt, when 
it gives nothing but carbonic acid, and a very little ash ; the last 
probably an accidental impurity. 

Plumbago, Graphite, Black Lead. — This variety is used for lend 
pencils. The best is found in Cumberland, England, and in 
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Siberia. It is sometimes found crystallized in hexagonal plates. 
It is soft and greasy to the touch, has a metallic lustre, and is a 
good conductor of electricity. Sp. gr. 1.9 to 2.5. 96 per cent, of 
it is pure carbon. It is formed artificially in the manufacture of 
t'iist iron. Plurnbayine or the carbon of gas retorts is extremely 
hard, and is much used for the carbon points of electric batteries. 

Charcoal is carbon without any crystalline form. There are 
four general varieties. 

Wood charcoal is obtained by heating wood to a high tempera- 
ture out of contact with the air. It is a black, shining, insoluble 
substance, without taste or smell. It is a good conductor of elec- 
tricity, but a bad one of heat. Sp. gr. 1.7. Newly-made char- 
coal absorbs many times its volume of various gases and vapors, 
thus promoting their combination, and is hence valuable as a 
disinfectant. Putrescent animal matter may by its aid be deprived 
of all its oftensivcness. It also removes the taste and color from 
many solutions, but is not so powerful as animal charcoal in this 
respect. 

Animal charcoal (boneblack — ivory black) is obtained by charring 
bones or blood. It removes the taste and color from most organic 
solutions, and from all vegetable bitters except picric acid, and is 
therefore very valuable as an antidote to vegetable and animal 
poisons. 

Lampblack is obtained from the destructive distillation of refuse 
rosin, coal tar, oils, etc. It has less lustre and less active pro- 
perties than the other varieties of carbon. 

Coal. — Coal is fossil wood carbonized ; in lignite the structure 
of the wood can be seen. Bituminous coal is coal rich in oily 
matters, and when distilled it leaves as a solid residue coke. An- 
thracite is hard coal. 

Carbon has a powerful deoxidizing power. Even when cold it 
reduces the salts of copper, silver, gold, and some others ; but 
when hot it reduces water, soda, potassa, etc. 

Its compounds with the metals are called carbides, of which the 
only one of importance is cast iron — a variable carbide of iron. 

Tests. — When free, its insolubility in all menstrua, fixedness in 
close vessels, and its almost entire combustion in air, with the 
formation of carbonic acid. In compounds, by the formation of 
carbonic acid when deflagrated with oxide of copper, and in or- 
ganic compounds by its leaving a black residue Avhen heated in a 
close vessel. 

Carbon and Oxygen. 

According to the old chemistry, there are three important com- 
pounds of these two elements — carbonic oxide, carbonic acid, and 
oxalic acid. The new system, however, regards oxalic acid as 
containing hydrogen: C 2 H ? 0 4 = C,0, (HO)., = C,0 :! (11,0). Car- 
bon and oxygen do not unite directly under a red heat, except 
when they are brought together in the nascent state. 

Caebonic Oxide, carbon monoxide (CO). — CO is formed when 
carbon is burnt with an insufficient supply of oxygon. It may lie 
procured by heating oxalic acid with sulphuric acid. The CO, is 
absorbed by passing the mixed gas through a solution of lime or 
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potassa. The best method, however, is to heat powdered fcrrocva- 
nide of potassium with eight or tea times its weight of sulphuric acid. 

Properties. — Carbonic oxide is a tasteless, odorless, colorless, 
permanently elastic gas. It burns with a hlue flame, producing 
earbonic acid. It is a narcotic poison. Sp. gr. .'.Hi. It is spa- 
ringly soluble in water. In combination with chlorine it forma 
phosgene gas. 

Carronic Acid, carbon dioxide, carbonic anhydride, fixed air 
(CO.,). — This gas is formed by the decomposition of a carbonate by 
an acid. It is the product of the combustion of carbon with sulli- 
cient oxygen. 

Properties. — It is a colorless, odorless gas, neither combustible 
nor a supporter of combustion. It is a narcotic poison. A mix- 
ture of i of CO., and £ O will not support life. It constitutes the 
choke-damp of mines. It is the principal product of respiration. 
Sp. gr. 1.52. By a pressure of :;s.."> atmospheres it is liquefied at 
.*>.'! , and solidified at — 70°. Water at 60° absorbs its volume of 
t!n' gas, and by pressure may be made to absorb live or six times 
its volume. Mineral or aerated water is water impregnated with 
CO, by pressure. It does not combine with wati r. 

Tests. — Extinguishes flame, and produces a milky precipitate in 
lime-water. 

Oxalic acid will be described under organic chemistry. 
Carbon and Hydrogen [Hydrocarbons). 

The compounds of these two elements are exceedingly numerous 
and various. They all belong to organic chemistry, but two an; 
usually included among inorganic compounds, viz., light carburetted 
hydrogen and oletiant gas. 

Light Carruretted Hydrogen, Methane, Marsh Gas, Fire 
Damp (C,H t , old ; new, CH,). — This gas is the product of the 
decomposition of vegetable matter. It is found in stagnant pools, 
etc. (marsh gas), and is also found in coal mines (lire damp). It 
is made artificially by the decomposition of acetates. 

Properties. — It is a tasteless, odorless, colorless, inflammable gas. 

It is not poisonous if diluted with air. Sp. gr. .552. It is the 
chief ingredient of coal gas, which is procured by the destructive 
distillation of coal. 

Oi/EFiANT Oas, Bicarburetted Hydrogen, Ethylene, Ethem ((',11 . 
old ; new, C,II,). — This gas is prepared by heating one measure of 
alcohol with two measures of concentrated sulphuric acid. The 
action of the acid is catalytic. The process is complicated, owing 
to the formation of sulphethylic acid. The operation may he 
made continuous by passing vapor of alcohol through heated sul- 
phuric acid. The products are separated by passing them through 
wash bottles. 

defiant gas is formed in the distillation of rosin, oil, coal, etc. 

Properties. — It is a colorless, neutral gas. It is a narcotic 
poison. It is soluble in about twelve times its hulk of water, sp. gr. 
.9S74. It has been liquefied, hut not solidified. 

With twice its volume of chlorine, it burns with the formation 
of chlorohydric acid and the deposition of carbon. With an equal 
volume, it forms an oily liquid ; hence its name of olefiant gas. 
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Coal Gas.— This is ordinarily manufactured from bituminous 
coal ; but it is sometimes obtained also from wood, rosin, or oil. 
Its most abundant ingredient is light carburetted hydrogen ; more 
valuable, is a smaller amount of olefiant gas. Also, it contains 
hydrogen, carbonic oxide (CO), nitrogen, a small amount of bisul- 
phide of carbon, and various combustible hydrocarbons. By the 
processes of purification, there are absorbed from it (mostly now 
by a mixture of oxide of iron and sawdust) tar and several volatile 
oils, and compounds of ammonia, sulphuretted hydrogen, carbonic 
acid, bydrocyanic acid, or cyanide of ammonium, and sulpho- 
cyanide of ammonium. Imperfect purification allows some of 
these deleterious ingredients to enter the illuminating gas. When 
breathed it is always poisonous. 

Carbon and _ZV<7 rogen. 

Cyanogen (CJST, old ; C.,X.„ or CIST, new ; also Cy) is so named 
from being a constituent of Prussian blue. It was discovered by 
Gay-Lussac, in 1814. When carbon is heated in the presence of 
nitrogen, together with potassa, the C and IN" combine to form 
cyanogen, which unites with the metal. In the laboratory, it is 
generally procured by heating cyanide of mercury. 

Prop< Hies. — It is a colorless, highly poisonous gas, of a peculiar 
penetrating odor. It burns with a purple flame, sp. gr. 1.796. It 
is soluble in water and alcohol. It is liquefied by a pressure of 
four atmospheres, and at — 30° is solidified. 

Cyanogen is a compound radical. In its chemical properties it 
resembles chlorine, bromine, etc., and it is classed with them in the 
halogen group. It unites with hydrogen to form an acid, and 
directly with the metals to form salts. It also combines with 
oxygen, sulphur, etc., giving important compounds. The follow- 
ing gives a view of them :■ 

Names. 
Cyanogen, 
Cyanic acid, 
Fulminic acid, 
Cyanuric acid, 
Cyanohydric acid, 

Sulphocyanogcn, 
Ferrocyanogcu, 
Ferricyanogen, 
Nitroferricyanogen, 

Of these only c)^anogen, cyanuric acid, and cyanohydric acid 
have been isolated. 

Cyanohydric Acid, Hydrocyanic or Prussic Acid (HCy). — 
Hydrogen and cyanogen do not combine directly. The free acid is 
obtained by the decomposition of a cyanide ; generally, by distilling 
ferrocyanide or cyanide of potassium with dilute sulphuric acid. 



Names of Compounds. 

Cyanide. 

Cyanate. 

Fulminate. 

Cyanurates. 

Cyanide, 
f with II, sulphocyanohydric acid. 
{ " M, sulphocyanide. 
| " H, ferrocyanohydric acid. 
{ " M, ferrocyanide. 
j " II, ferricyanolrydric acid. 
( " M, ferri cyanide. 
] " II.,, nitrocyanohydric acid. 
( " M 2 , nitroprusside. 
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Properties. — It is a colorless liquid, with the odor of bitter 
almonds. Its vapor is highly poisonous, while the anhydrous acid 
is the most powerful poison known. It freezes at 4 and bods at 
80°. The sp. gr. of the concentrated acid is .7058. It is p, weak 
acid, and very liable to decomposition; the concentrated sponta- 
neously, the diluted by the action of light. 

It is contained among the products of the distillation of bitter 
almonds, peach leaves and kernels, and laurel leaves. It is found 
in the juice of the tapioca plant. 

Tests. — Its odor ; with nitrate of silver, a white precipitate nol 
darkened by light. With sulphide of ammonium, it forms sulpho- 
cyanide of ammonium, which gives a red color with persalts of 
iron. With ferrous sulphate followed by a solution of potassa, it 
gives a green color, which becomes Prussian blue on the addition 
of ehlorohydric acid. 

Ferrocyanogen, etc., will he described under Iron. 

Carbon and Sulphur. 

Bisulphide of Carbon, sulphocarbonic acid (CS.,), or rurhn,, ,//. 
sulphide, is prepared by the action of vapor of sulphur on red-hot 
carbon or by distilling iron pyrites with carbon. 

Properties. — It is a colorless, highly refractive liquid, of a pun- 
gent taste and fetid, sulphurous smell. Sp. gr. 1.272. It boils at 
110°, but has not been frozen. It is a narcotic poison. It is use- 
ful as a solvent of sulphur and phosphorus. Itis a feeble acid, and 
unites not with oxygen but with sulphur bases ; making salts called 
sulphomrbonates ; differing from carbonates in having the oxygen 
replaced by sulphur. 

Boron. Symbol, B. Eq. 11. 

Boron is found native only as boracic acid (in Tuscany), which 
is generally combined with an alkaline or earthy base. Umax 
(^TaO,2B0 3 , old ; :Na 2 0, 2 BA new) is found in India and Califor- 
nia. 

Boron is obtained by heating boracic acid with potassium or 
sodium. Aluminium may be used to decompose the acid, but the 
operation is then much more difficult. It may also be obtained 
from borofluoride of potassium. 

Properties. — Boron is found in three allotropic modifications: 
the crystalline B a, the graphitoid B|>, the amorphous 15 y. 

Amorphous By is an olive-colored, inordorous, insipid substance. 
It is not a conductor of electricity, and is almost infusible, li is 
not oxidized by exposure to air, water, or an alkaline solution. 

BS and Ba are formed by heating By with aluminium in a cru- 
cible. 

Boracic or Boric Acid (BO„ old ; B,0 3II,0, new).— Found 
native, combined with soda as borax, and uncombined, in lagoons, 
in Tuscany, when the native solutions are evaporated and the acid 
crystallized. It is also procured by decomposing borax by an acid. 

The crystallized acid contains three equivalents of water. It is 
soluble in three parts of boiling water as well as in alcohol. It 
imparts a green color to flame. It has but little taste, and is a fee- 
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ble acid. It is much used as a flux on account of the ready fusi- 
bility of its compounds. 

Jfets. — Green color to alcohol flame. Fusibility and fixedness 
before the bloAvpipe. Slight solubility in hot water. 

Compounds of boron not much known, are its nitride, chloride, 
bromide, and fluoride. 

Silicium or Silicon. Symbol, Si. Eq. 28. 

Silicon is very abundantly diffused, throughout nature in the 
form of silicic acid, which is often found pure as quartz and sand 
and combined as clay, feldspar, etc. Silicic acid is also found in 
the animal and vegetable kingdoms. 

It is obtained by the decomposition of the silico-fluoride of potas- 
sium by heating it with potassium. 

Properties. — Like boron, silicon has three allotropic modifica- 
tions : Amorphous silicon (Siy), a brown insoluble powder, non- 
conductor of electricity and burning when heated in the air. Gra- 
phitoid (Si(3), which very closely resembles Bj3, does not take fire in 
the air, more dense than Siy, and is a conductor of electricity. 
Crystallized Sia. 

Silicon and Oxygen. 
Silicon forms but one oxide, silica. 

Silica, Silicic Acid, or Silex (SiO,, old ; neAv, Si0 2 ). — Found 
abundantly in nature as sand, quartz, etc., in granite, feldspar, 
clay, etc., in stalks of grapes, joints of bamboo, etc., in hair, and in 
the skeletons of some infusoria. 

Quartz is pure silica ; chalcedony, carnelian, onyx, agate, and 
flint impure. Opal contains water. 

Silica may be obtained chemically pure by combining powdered 
rock crystal by' heat with potassa or soda, and then precipitating 
with chlorohydric acid, or by passing fluosilicic acid through 
water. 

There are two varieties, the amorphous (hydrate), obtained by 
precipitation, and the crystalline, found native. 

Silica is insoluble in water, has no action on vegetable colors, is 
tasteless, and cannot be melted except by the heat of the oxy-hy- 
drogen blowpipe. The only acid which dissolves it is the fluo- 
hydric. Sp. gr. 2.66. Combined with potassa or soda and other 
bases, it forms glass or porcelain. Lime, oxide of lead, etc., are 
used to make glass insoluble and less fusible. Silicates of single 
alkaline bases are more or less soluble. Glass has an excess of 
silica. 

Fluoride of silicon, fluosilicic acid (SiF a , old ; new, SiF,), is 
obtained by heating pulverized fluor spar, powdered glass, or silica 
with sulphuric acid. Fluohydric acid is at first evolved, which 
attacks the glass or silica and forms fluosilicic acid. 

It is a colorless gas, of a sour taste, and is decomposed by con- 
tact with water, forming hydrolluosilicic acid. 

The silica is deposited in a gelatinous state, while the hydrofluo- 
silicic acid remains in solution. 

Silica in minerals is detected in this way, by finding whether 
fluosilicic acid can be formed from them. 
■ 
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CHAPTER III. 

METALS. 

SECTI.ON I. 
GENERAL PROPERTIES OF METALK. 

TnE metals are occasionally found native, as gold, silver, copper, 
platinum, etc. ; but more frequently, combined with oxygen and 
sulphur, and sometimes as salts. 

Common Properties. — All possess a certain lustre called metallic; 
are conductors of heat and electricity; are opaque; are positive 
electrics ; are generally good reflectors of light. They vary greatly 
in specific gravity — from lithium, 0.593, to platinum, '21.50. Some 
are malleable, as gold, silver, tin, lead, etc. ; these also are dwtile 
Some possess tenacity, as iron; some are brittle, as antimony, 
arsenic, etc. ; some are soft, as potassium, etc. ; whilst others are 
very hard, and even crystalline. They differ also much in fusibility 
— from mercury, which is fluid at — 30° P., to platinum, which is 
infusible at the heat of a smith's forge. 

Chemical Helations. — With each oilier they unite to form alloys; 
when mercury forms an alloy, it is termed an amalgam. Their 
chief attraction is for oxygen, though they vary very much in this 
respect. Some, as potassium, decompose water at ordinary tem- 
peratures ; others, as iron, at a red heat; others, as silver, gold, 
and platinum, will only combine with oxygen indirectly. Palla- 
dium absorbs (or occludes) 900 times its own bulk of hydrogen. 
The term noble has been given to such metals as do not tarnish on 
exposure to air. Some are oxidized by heating them in the open 
air ; othci's by deflagration with nitrate, or chlorate of potassium ; 
other's, again, by nitro-muriatic acid. 

The oxides of metals are generally basic ; the protoxide is the 
most powerful base ; the sesquioxide is a feeble one ; the higher 
oxides are generally add. 

The sulphides, chlorides, and iodides generally correspond in 
number with the oxides. 

Metallic oxides are reduced either by heat alone, or by heat and 
some deoxidizing agent, as carbon or hydrogen ; thus, iron ores 
are reduced by burning them with carbon and lime (the latter 
acting as a flux with the silex) ; also, by galvanism ; and by pre- 
cipitation from their solutions by other metals. 

The combination with sulphur is effected by heating them to- 
gether ; or by heating the oxide and sulphur together ; or by 
heating a sulphate with combustible matter. 

Phosphorus and carbon, as well as hydrogen, occasionally unite 
with metals. 
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SECTION II. 

CONSTITUTION OF SALTS. 

Definition. — According to the old method of statement, a salt is 
a compound of an acid with a base, as sulphate of soda ; or of a 
halogen with a metal, as chloride of sodium, iodide of potassium, etc. 
'I'lir first class are termed oxysalts (or rather amphigen salts) ; the 
second, haloid salts. The amphigen salts comprise those formed 
by the amphigen bodies, oxygen, sulphur, selenium, and tellurium ; 
each one of these forms a series of salts, in which the amphigen 
exists, both in the acid and in the base. Thus, in sulphate of 
potassa (an oxysalt), the oxygen is found in the sulphuric acid and 
in the potassa. So in a sulphur salt, we have a sulphur acid and 
a sulphur base — the former being the sulphide of an electro-nega- 
tive metal, as arsenic, antimony, etc. ; the latter, a sulphide of an 
electro-positive metal, as potassium, sodium, etc. 

It has also been found that two haloid salts will unite together 
to form what is termed a double haloid salt, which also may be 
considered precisely analogous to an oxysalt ; the halogen element, 
chlorine, iodine, etc., taking the place of oxygen. 

Normal Salts. — The rule in regard to the constitution of oxy- 
salts is that they must contain as many equivalents of acid as there 
are of oxygen in the base ; thus, for a protoxide, one, as FeOS< ). ; 
for a sesquioxide, three, as Fe 2 O s ,3S0 3 . Such salts are usually 
termed neutral. When the proportion of acid is not so great as 
that indicated, a subsalt is formed — as 2Fe 2 O i ,5SO u , subsulphate of 
sesquioxide of iron (Monsel's salt). 

A double salt is one in which the same acid is united with two 
separate bases, as tartrate of soda and potassa (Rochelle salt), and 
tartrate of antimony and potassa (tartar emetic). 

For the above statements, under the new chemistry, we must 
substitute the following : An oxygen salt is a ternary compound, 
in which an electro-positive element (as a metal) is, by means of 
oxygen, united to an electro-negative element, as. for instance, 
sulphur. An oxygen acid is a hydrogen salt; e. g., sulphuric acid, 
S0 4 H 2 . An oxygen base, or basic oxide, is a hydrated oxide ; c. g., 
KHO, or potassium combined with hydroxyl, IIO. In forming the 
salt, potassium sulphate, SO„ unites with K 2 of two equivalents of 
the hydrate, making S0 4 K, ; the potassium displacing the hydro- 
gen of the acid, or hydrogen sulphate, SOjH.,. Or, again, when 
sulphuric acid acts on zinc, we have the zinc displacing the hydro- 
gen of the acid: S0 4 H, -+- Zn = S0 4 Zn -f II, ; i.e., zinc sulphate 
plus free hydrogen gas, which escapes or may be collected. Saline 
properties also belong to bodies in which the halogen elements are 
combined with metals ; as sodium chloride, potassium iodide, etc. 
Further, there are salts analogous to the oxygen salts, in which 
sulphur, selenium, or tellurium, unites two other elements, which are 
electro-positive and electro-negative towards each other. The 
exact constitution (or molecular arrangement) of these salts is not 
absolutely certain. Thus, hydrogen sulphate (or sulphuric acid) 
may be regarded either as S0 4 ,H 2 , SO a H 2 0, S0 2 (OH) 2 , or SH 2 ,O r 



398 



CHEMISTRY. 



Acids are monobasic, bibasic, or tribasic (polybasic), according 
to tbeir containing one, two, three, or more atoms of hydrogen 
replaceable by metals. Tims hydrochloric (HC1), nitric (II. No ,) 
and boric (BO.,11) are monobasic acids; sulphuric (SO,II,) and 
carbonic (CO ,11.,) bibasic ; orthophosphoric (P0 4 H 8 ) tribasic ; pyro- 
pbospboric (P.,0 7 II,) tctrabasic. 1 

Nearly all salts are solid at common temperatures ; most are 
crystallizable ; their color is variable. The soluble ones are more 
or less sapid ; very few are odorous. They differ much in their 
affinity for water, some attracting moisture from the airsoas to 
liquefy (deliquescent), wbile otbers give out tbeir water to (he air 
{efflorescent). Tbey vary also in tbeir solubility in water. 

As a rule, eacb salt possesses its own crystalline form, by which 
it may be recognized. 

Crystallization may be effected in various ways : (1), by solu- 
tion in water, and evaporation; the slower the evaporation, lint 
larger and more regular will be the crystals ; (2), fusion and slow 
cooling, as in the case of sulphur and bismuth ; (3), in passing 
from the gaseous to the solid state, as in the case of iodine. 

Many salts, in crystallizing, unite chemically with a definite 
quantity of water, which belongs to the crystal but not to the sail ; 
this is termed water of crystallization. By :i strong heat, all (liis 
water is expelled, and the salt is said to undergo the watery fusion. 
A familiar illustration is afforded in the preparation of dried alum. 
Such salts, when exposed to the air, are liable to pari with a por- 
tion of this water, and crumble down into a powder, which is 
termed efflorescence. Others contain water still more intimately 
connected with their composition, called constitutional water. 
Some salts again, in crystallizing, inclose a portion of water 
mechanically within their texture, which by expansion, when 
heated, causes the crystal to burst with a crackling noise ; this is 
termed decrepitation. 

Crystals are of various forms. They arc divided by crystallo- 
graphers into simple and confound. By cleavage is meant that 
property of a crystal which admits of its being split in certain 
directions. 

Isomorphism. — Certain bodies of similar chemical constitution 
have the power to replace each other in crystalline compounds, 
without altering their crystalline form. In many instances, these 
compounds have the same color and taste. Such bodies are said 
to be isomorphous. Examples of isomorphism are afforded in the 
alums, in which the sesquioxides of aluminium, iron, manganese, 
and chromium, as well as potassium, sodium, and ammonium, re- 
place each other so perfectly, as to present a complete identity in ap- 
pearance and in general properties. The salts of phosphoric and 
arsenic acids are also isomorphous. On the other hand, the same 
substance may present, under different circumstances, two distinct 
crystalline forms, in which case it is said to be dimorphous; sulphur 
is an example of dimorphism ; carbon is trimmphous. 

1 In organic chemistry, oxalic and tartaric acids are bibasic ; citric 
acid is tribasic. 
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SECTION III. 

CLASSIFICATION OF THE METALS. 

Class I. Metals of the Alkalies. 

Class II. Metals of the Alkaline Earths. 

Class III. Metals of the Earths. 

Class IV. Metals Proper. 

CLASS I. 

METALS OF THE ALKALIES. 

This class of metals includes Potassium, Sodium, Lithium, and 
Ammonium. 

Potassium. Symb. K. Eq. 39.1. 

Exists naturally in certain rocks and minerals, as felspar, 
mica, and clay. By gradual disintegration, these dissolve, and the 
potassa is absorbed into the earth, whence it is taken up by the 
roots of plants ; and from the ashes of these it is finally procured 
by lixiviation, as impure carbonate (pot and pearl-ashes). 

Originally discovered by Davy in 1807, by the agency of gal- 
vanism. 

Prepared by heating the carbonate, along with charcoal, to 
whiteness ; the potassium distils over, with carbonic monoxide. 

Properties. — A brilliant bluish- white metal ; soft at common 
temperatures; crystalline at 32°; melts at 130°; sp. gr. 0.865; 
has so strong an affinity for oxygen that it cannot be preserved in 
the open air ; must be kept under naphtha. Thrown on water, the 
latter is decomposed, the oxygen uniting with the metal to form 
tlic protoxide, and the hydrogen, being set free, along with some 
of the potassium takes fire, and burns with a violet flame. It 
forms compounds with oxygen. 

Pkotoxide, potassa, KO (new method, K 2 0, potassium mo- 
noxide), is formed by burning potassium in dry air. It is a white 
solid, anhydrous, very caustic, and has a powerful affinity for 
water. 

Hydrate of potassa, KO,HO (new method, KOII), also called 
common caustic and potassa fusa, is prepared by boiling together 
carbonate of potassium and caustic lime ; strain off the carbonate 
of lime which is formed, evaporate to a proper consistency, and 
then pour into iron moulds. Pure hydrate of potassa is a white 
solid, very deliquescent, 1 soluble in water and alcohol. The solu- 
tion, like lime-water, absorbs carbonic acid from the air. The 
solid hydrate is used to free gases from hygrometric moisture. In 
medicine, it is used as an escharotic ; also in solution (liquor 
potassai). 

1 Deliquescent, absorbing moisture from the air, and becoming liquid 
by solution therein. Efflorescent mineral substances give off moisture, 
and fall into dry powder. Potassium carbonates deliquesce, sodium 
carbonates effloresce. 
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Teroxide, KO :! ; now method, ietroxidc, ; is formed when 
potassium is burned in an excess of dry oxygen gas. It is of an 
orange color. 

There is also said to be a dioxide (new system, K,OJ ; but it hu 
not been isolated. 

Suits of Potassium. 

Carbonate (KO,CO.,, old; new, K,CO s ). — In the impure state of 
pot and pearl-ashes, it is manufactured by lixiviating the ashes of 
inland plants, and evaporating to dryness. By redissolying in 
cold water and evaporating, the common carbonate is obtained— a 
white granular deliquescent body of nauseous taste and alkaline 
reaction. The pure carbonate (salt of tartar) is made by decom- 
posing cream of tartar at a high heat, or by igniting the bicarbonate. 

Bicarbonate (KO,HO,2C0 2 , old; new," KHCO ). Obtained by 
passing a stream of carbonic acid through a solution of the car- 
bonate, and evaporating. It crystalline, less soluble than the 
carbonate, but more free from impurities. Sal ceratus is the old 
name for the bicarbonate. In the arts, the carbonate is used for 
making soft soaps and glass. 

Sulpnati (KO,S(), old; new, K..SO,).— The residue from making 
nitric acid on a large scale. Bisulphate (KO,HO,2SO , old ; new, 
KHSO,) is more soluble, and has an acid reaction. There is also 
another acid sulphate, difficult of production. 

Nitrate (KO,NO J? old ; new, KNXX,), called nitn and saltpetre, 
made by the action of nitric acid on carbonate of pi >tassium ; occurs 
native as an efflorescence in certain earths, also as an incrustation 
in caverns ; manufactured from artificial nitre-beds. Crystallizes in 
six-sided prisms ; very soluble ; these contain water mechanically 
confined, which causes them to decrepitate when thrown upon hot 
coals. Heated, it gives off' oxygen, becoming converted into a 
hyponitrite or nitrite. A very high heat entirely decomposes it. 
From its facility in imparting oxygen, it constitutes an active; in- 
gredient in gunpowder, which is a mixture of nitre, sulphur, and 
charcoal in certain proportions. When gunpowder is lired, tin: 
oxygen of the nitre combines with the carbon to form carbonic 
oxide and carbonic acid, the sulphur unites with the potassium, 
and the nitrogen is set free. The result is an extraordinary rise 
in temperature and a tremendous expansive force;. 

Chlorate (KO,C10-,, old; new, KCIO,).— Made bypassing chlo- 
rine gas through a weak solution of potassa. It is remarkahle for 
its powerful deflagrating powers. Heated, it yields up all its 
oxygen. Used for making friction matches and ruses. 

Silicate. — Silicic acid unites in different proportions with the 
alkalies. If the base be in excess, a soluble salt is formed, termed 
soluble glass (liquor silicium). If the acid be, in excess, an insoluble 
salt (glass) is the result. Glass generally contains a mixture of 
potash, soda, and lime. Oxide of lead is employed, also, in jYnd 
glass. It is colored by admixture with the different metals, as 
green hy the oxide of iron ; blue, by cobalt; rub)/, by the reel oxide ol 
copper; purple, by the purple of Oassius ; amethyst, by manginese, 
etc. 

Chloride, KC1. — Obtained in making the chlorate ; the latter 
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salt crystallizes and separates, leaving the chloride in solution, 
from which it can be procured in the solid state. It much re- 
sembles cbloride of sodium in its properties. 

Iodide, KI. — Made by dissolving iodine in a strong solution of 
caustic potassa ; also, by digesting together iodine, iron, and water ; 
iodide of iron is formed, which is afterwards added to carbonate 
of potassium in solution, when carbonate of iron is precipitated, 
and iodide of potassium is dissolved. By evaporation, it crystal- 
lizes in cubes, white and opaque, very soluble in water, much used 
in medicine, also in photography. 

Bromide, KBr. — Prepared as the iodide, which it much resembles 
in appearance and general properties. 

Sulphide. — This substance, known as liver of sulphur (hepar 
sulphur is), is made by heating together sulphur and carbonate of 
potassium. 

Tests. — 1. Tartaric acid in excess gives with potash and its salts a 
granular precipitate — cream of tartar; 2. A solution of bichloride 
of platinum causes a yellow precipitate ; 3. Carbazotic acid pre- 
cipitates the yellow carbazotate of potassium; 4. The salts of potas- 
sium impart to the flame of the blowpipe a purple or violet color. 

Sodium. Symb. Na. Eq. 23. 

History and mode of preparation, the same as of potassium. 

Properties. — A bluish-white metal, resembling potassium in most 
respects ; sp. gr. 0.972 ; decomposes water with great violence, but 
does not inflame at ordinary temperatures on account of the rapid 
motion. It is oxidized by water or the air. 

SoDA(NaO, old; new, iSTa 2 0) ; — Anhydrous; formed like potassa ; 
properties similar. 

Hydrate (]tfaO,HO, old ; new, NaOH). — Prepared from the car- 
bonate by the action of lime. Very similar in properties to hydrate 
of potassium. 

There is also another oxide (Na.^O,,, new system) formed when 
sodium is heated in dry air. It is white, but becomes yellow when 
heated. 

Carbonate (NaO,CO„ old ; new, Na,,CO :) ).— Prepared by lixivi- 
ating the ashes of marine plants, and evaporating to dryness. This 
is known commercially as barilla and kelp ; it contains many impu- 
rities, among which is iodine. A purer variety is manufactured 
by roasting together, in a furnace, sulphate of sodium, lime, and 
sawdust. Sulphide of calcium, sulphurous oxide, and carbonate 
of sodium are formed. It is also manufactured from cryolite, a 
native double fluoride of sodium and aluminium, found in Greenland. 
The impure commercial soda-ash contains variable quantites of 
the alkali. Vast quantities of it are used in the manufacture of 
s.»a,, and glass. This salt occurs in large rhombic crystals, efflo- 
rescent, very soluble in water ; of a caustic alkaline taste, and 
alkaline reaction. • 

Bicarbonate (JSTaOJI0.2CO„ old; new, Na 2 HCO.).— Made by 
passing carbonic acid over the carbonate. It "is a white powder, 
of an alkaline taste and reaction ; less soluble than the carbonate! 

The sesquicarbonate occurs native. It may be regarded as a 
compound of the neutral and the acid carbonate. 

34* 
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Sulphate (Glauber's salt) (NaO,SO :l -f Aq, old ; new, Na,SO,+ 
Aq). — The residue in the process for making hydrochloric acid 
(sulphuric acid on chloride of sodium); in Long colorless efflorescent 
prisms, of a saline hitter taste ; very soluhle in water, more so at 
90° than at 212°. There is also a bisuljihutc, or acid sulphate. 

Sulphitt (NaO,S0 2 -+- Aq, old ; new, Hyposulphite, Na so 4 A.q). 
— Prepared by passing sulphurous acid through a solution of tne 
carhonate. 

The nitrate occurs native as cubic nitre; similar in properties to 
common nitre. 

Phosphates.— The peculiarity of phosphoric acid in combining 
with one, two, or three equivalents of hase, has already been dis- 
cussed (see Phosphorus). Of the phosphates of sodium there 
alluded to, the one used in medicine is 2NaO,HO,P0 5 -f- Aq, old 
notation; new, Na.,HP0 4 + A q. — Prepared by the action of super- 
phosphate of calcium on carbonate of sodium. Large, colorless, 
efflorescent crystals, with a taste resembling common salt ; spar- 
ingly soluble in water. Strongly heated, it is converted into the 
pyrophosphate. 

Chloride (common salt), NaCl. — Is found in sea water and saline 
springs ; also as a mineral, under the name of rock-salt. Trepan d 
by evaporating a saline solution. Crystallizes in cubes ; soluble 
in water; somewhat deliquescent; the crystals decrepitaU when 
thrown upon hot coals. 

Bromine, iodine, fluorine, and mlphur also combine with sodium, 
forming compounds similar to those of potassium. 

Tests. — All the sodium-salts are soluble; they communicate a 
.yellow color to the blowpipe or alcohol flame. 

Lithium. Syrab. Li. Eq. 7. 

A rare metal ; found in combination, in spodumenc, petalite, 
and in certain mineral waters. Obtained by electrolysis of the 
fused chloride. It is the lightest solid body known. Sp. gr. U.ri'.d. 

The carbonate has been introduced into medicine. 

Test— It is distinguished from strontia by the solubility of its 
salts in sulphuric acid. 

// Ammonium. (Hypothetical.) Symb. NH 4 . Eq. 18. 

Ammonium is the hypothetical metal, or radical of ammonia, 
which has already been treated of under the head of compounds 
of nitrogen and hydrogen. It has never been isolated, but can be 
procured in the form of the ammonium amahjam, by first forming 
an amalgam of sodium and mercury, and throwing this into a 
saturated solution of chloride of ammonium ; it swells up enor- 
mously, and assumes a pasty condition. It speedily decomposes 
into mercury, ammonia, and hydrogen. 

Ammonia, NIL,.— This has alieady been described, as a gas. 
It is formed during the destructive distillation of organic matter 
in the presence of nitrogen. On the large scale, it is prepared 
from the ammoniacal liquor of gas works ; this is neutralized by 
sulphuric acid, which converts it into the sulphate, from which .'ill 
the other compounds may be formed. Aqwi ammoniaz is made by 



BARIUM 



— STRONTIUM. 



403 



heating either the crude sulphate or sal ammoniac with milk of 
lime, and allowing the gaseous ammonia to be absorbed by water. 

Carbonate (1NH 4 0,3C0.,, sesquicarbonate, old system ; new, ac- 
cording to Fownes, (CO :t ) a (NH,) 4 H., ; Attfleld, N 4 H 16 C s 0 8 , or 
2NH 4 H00 3 ,NH 4 NH. 2 COJ. 1 — Obtained by subliming a mixture of 
sal ammoniac and chalk. Used in medicine. Has a pungent odor 
aud taste ; soluble in water. 

Sulphate. — Already alluded to as obtained by separation from 
gas-liquor. 

Nitrate. — Used as the source of nitrous oxide gas. 

Chloride (Sal Ammoniac), NH 4 C1. — Obtained by subliming a 
mixture of common salt and sulphate of ammonium. It is a 
white, inodorous, fibrous salt, of a pungent taste ; soluble in water ; 
much used in the arts ; also in medicine. 

Tests. — Any salt of ammonium may be detected by heating a 
fragment with lime, in a test-tube ; the well-known smell of am- 
monia will be given off. It forms also a white cloud, on being 
brought into contact with hydrochloric acid gas. 

CLASS II. 
METALS OP THE ALKALINE EARTHS. 
This class includes Barium, Strontium, Calcium, and Magnesium. 

Barium. Symb. Ba. Eq G8.5, old; new, 137. 

Obtained by means of mercury from baryta, by galvanic agency; 
also by passing the vapor of potassium over red-hot baryta. 

Properties. — A white metal ; decomposes water at ordinary tem- 
peratures ; sp. gr. 1.5. 

Baryta, BaO. — Occurs in nature as a carbonate (■wither itc), and 
a sulphate (hear)/ spar); may be made by heating the nitrate. Has 
a strong affinity for water, forming the hydrate, which is a white 
powder, resembling slaked lime. 

Peroxide, Ba0 2 . — Used in making the peroxide of hydrogen. 

The salts of baryta are distinguished for their high specific 
gravity. The most important are the carbonate, sulphate, nitrate, 
and chloride. The two former are insoluble ; the two latter are 
soluble, and are used as tests. 

Test. — Forms an insoluble white salt with sulphuric acid. 

Strontium. Symb. Sr. Eq. 44, old ; new, 88. 
Prepared as barium. Forms two oxides. 

Strontia, SrO. — Prepared as baryta, which it much resembles. 
Its other compounds are analogous to those of baryta. 

Test. — It communicates a blood-red color to the blowpipe or 
alcohol flame. 



1 Two equivalents of bicarbonate of ammonium, with one equivalent 
of carbamate of ammonium. 
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Calcium. Symb. Ca. Eq. 20, old ; new, 40. 

Obtained by tbo fusion of sodium with the iodide of calcium • 
or by electrolysis of the fused chloride. 

Properties. — A light yellow malleable metal ; slowly decomposes 
water ; sp. gr. 1.578 ; forms compounds with oxygen, chlorine 
sulphur, etc. 

Protoxide or Monoxide {Lime, QuicfcZiwie),CaO.— Obtained by 
heating the native carbonate in dry air. A grayish-white solid' 
caustic ; infusible ; has a strong affinity for water, forming with it 
a solid hydrate (slaked lime), with the evolution of much Leal 
The hydrate is slightly soluble in water, forming lime-water. Ex- 
posed to the air, it attracts carbonic acid ; hence it is a | 

test for this gas. It has an alkaline reaction. The hardening of 
mortars is probably due to the gradual absorption of carbonic acid 
from the air, or to the combination of the lime and sand to form a 
silicate. 

_ Sulphate (native Gypsum), CaO,SO, or CaSO When crystal- 
line, it is termed sclcnite. If heated and ground it constitutes 
calcined plaster, which is used for taking casts and moulds ; also in 
agriculture. Soluble in 500 parts of water. It is often found in 
spring waters. 

Carbonate, CaO,C0 2 or CaC0 3 . — Occurs native as limestom 
marble, and chalk. Artificially made by decomposing chloride of 
calcium by carbonate or soda. Properties. -Insoluble in water 
unless carbonic acid is present ; exists in certain spring waters as 
a supercarbonate ; and is often deposited from the rods of caves 
as stalactites. 

Phosphate of lime (phosphate of calcium) exists in bones 
Chloride, CaCl, old ; new, CaCL,.— Prepared by the action of 
hydrochloric acid on the carbonate. Distinguished for its great 
affmity for moisture ; hence much used by the chemist for remov- 
ing water from substances; also employed for forming frigorific 
mixtures. 

Fluoride, CaFl, old ; new CaFl.,, found native as JDerbushire or 
fluor spar. 

Hypochlorite, commonly named chloride of lime, or bleaching unit. 
—Prepared by the action of chlorine upon strata of the milk of 
lime. Chemically, it is a mixture of hypochlorite and chloride of 
calcium. 

Test.— Oxalic acid forms the insoluble white oxalate of calcium. 

< Magnesium. Symb. Mg. Eq. 12, old ; new, 24. 

Obtained by heating the chloride with sodium. 

Properties. — Kesembles silver in color and lustre ; very ductile 
and malleable. Oxidized by hot water ; burns in the air, pro- 
ducing a brilliant white light, and is thereby converted into aa 
oxide. Sp. gr. 1.7. 

Magnesia, MgO.— Prepared by calcining the carbonate : a soft, 
white, insoluble powder. 

Carbonate, MgO,C0 2 or MgC0 3 .— Occurs native as magnetite. 
Prepared by double decomposition, as a hydrate. Magnesia all>a 
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of pharmacy consists of a combination of the carbonate with the 
hydrate. 

Sulphate [Epsom Salt), MgO,SO, or MgS0 4 .— Made by dissolv- 
ing magnesian limestone in sulphuric acid. Exists in sea-water 
and in some mineral springs. Very soluble in water ; taste, bitter 
and saline. 

Phosphates— The most important is the ammonio-maejncsian. or 
triple phosphate, 2MgO + HHA?O a + 12HO or (new) Mg(NHJ 
P0 4 + Aq. This constitutes one variety of urinary calculus. 

Test— With phosphate of sodium and ammonium, it throws 
down the well-known ammonio-magnesian phosphate. 



CLASS III. 

METALS OF THE EARTHS. 

This class includes Aluminium, Yttrium, Glucinium, Zirconium, 
Thorium, Erbium, Terbium, Cerium, Lanthanum, Didymium; to- 
gether with the metals lately discovered by the spectral analysis, 
viz., Rubidium, Ceesium, Tltallium, and Indium. 

Aluminium. Symb. Al. Eq. 13.7, old ; new, 27.4. 

Obtained by decomposing the chloride by means of potassium or 
sodium. 

Properties. — Closely resembles zinc in color and hardness ; very 
malleable and ductile ; sp. gr. 2.5 ; very difficult to fuse ; used as 
a substitute for silver. When burned in the air, it forms alumina. 

Alumina, Al,0 . — Exists abundantly in nature as a constituent 
of clays ; also in the sapphire, ruby, topaz, etc. Obtained as a 
hydrate by precipitating its salts by a caustic alkali. By heating 
the hydrate it may be procured anhydrous. 

Properties. — A soft, white, tasteless, and inodorous powder ; 
feels pasty to the tongue ; very insoluble and infusible ; lias a strong 
affinity for water. It has a great attraction for organic colors ; is 
hence used as a mordant in dyeing ; acts feebly as a base. 

The most important salts are the alums. Common alum is a 
double sulphate of alumina and potassa, A1,0 ,3SO : . + KO.SO,, old 
notation ; new, A1K(S0,) ,. There is a number of other alums, 
in which the aluminium is replaced by the sesquioxide of iron, man- 
ganese, or chromium ; and the potassium, by sodium or ammo- 
nium, etc. 

Alumina forms the basis of porcelain and earthenware. 

'fist. — Caustic alkalies throw down a white gelatinous precipi- 
tate (the hydrate). Nitrate of cobalt imparts to its salts a blue, 
color before the blowpipe. 

The other Metals of the Earths are of no particular importance. 
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CLASS IV. 
METALS PEOPEB. 
Order I. — Metals WHOSE oxides FORM POWERFUL rases. 
Manganese. Symb. Mn. Eq. 27.5, old ; new, 55. 

Occurs in nature as an oxide, from which it is procured by heal- 
ing with charcoal. 

Properties. — A hard brittle metal ; color, grayish-white ; infu- 
sible ; sp. gr. 8.013. 

Protoxide or monoxide, MnO. — A strong base ; tonus sails [go 
morphous with magnesia and zinc, of a rose color. 

Sesquioxide, Mn.,0, . — Na tive. 

Deutoxide or dioxide (black oxide), MnO r — Native ; the most 
important of all ; much used by tbe chemist, and in the arts. 

Manganic Acid, MnO s . — Cannot be isolated. The mineral 
chameleon is the manganate of potassa (potassium manganate, K, 
MnO,) ; when this is thrown into water it becomes purple, ami 
finally red, from the formation of the permanganate. This per- 
manganate is manufactured extensively for its use as a deodorizer 
and disinfectant ; also for the dyer. It acts by imparting oxygen, 
or ozone. New formula, Mn.,K. 2 O fi . 

Sulphate, MnOSO.,. — Rose-colored crystals, very soluble. 

Chloride, MnCl (new, MnCLJ. — The residue in making chlorine 
gas. 

Tests. — Sulphuretted hydrogen giving a flesh-colored precipitate 
with any of the salts ; the formation of the mim ral charm leon ; the 
amethystine color of the blowpipe name with borax. 

Iron. Symb. Fe. Eq. 28, old ; new, 5G. 

The most abundant of all metals ; widely diffused throughout 
nrture, in combination. Rarely found native. In meteorites, with 
nickel and cobalt. The most abundant iron ores are the oxides 
and sulphides. Some of these are magnetic. Iron is extracted 
from its ores by roasting, and then exposing to a high heat along 
with charcoal and limestone ; the latter acts as a flux. By this 
process common cast iron is obtained; this is converted into 
or malleable iron by exposure to a strong heat and a current of air, 
termed puddling. Steel is a carbide of iron, made by exposing 
alternate strata of soft iron and charcoal to an intense heal ; a 
direct union ensues, by which the iron acquires great hardness. 
By the Bessemer process, malleable iron and steel are made direct 
from pig iron without the aid, of fuel, by causing hot air to pass 
through the liquid metal. The carbon is burnt away as carbonic 
oxide, and develops in its combustion sufficient heat to continue 
the operation without the aid of external fire. 

Properties. — Has a peculiar gray color ; metallic lustre ; not 
very malleable ; quite ductile ; the most tenacious metal ; very 
hard ; of a fibrous texture ; sp. gr. 9.7 ; very infusible ; can be 
melted ; is attracted by the magnet ; can be rendered magnetic ; 
does not oxidize in dry air, or in perfectly pure water ; burns 
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vividly in oxygen ; rusts when exposed to air and moisture ; de- 
composes water at a red heat, evolving hydrogen. May he pro- 
cured pure by passing hydrogen over the oxide, heated to redness, 
in a tube ( tyuevenne's iron). 

Protoxide or ferrous oxide, FeO. — The strongest base ; can 
scarcely be isolated, from its great tendency to absorb ox} r gen ; as 
a hydrate, from any of the protosalts by means of an alkali. It is 
of a dirty-green color, speedily becoming red by the absorption of 
oxygen from the air. 

SesQUIOXIDB (peroxide), Fe.,0 3 .— Occurs in nature as hematite. 
Made by dissolving iron in nitro-muriatic acid, and precipitating 
by an alkali. It has a foxy -red color ; is not attracted by the mag- 
net ; forms reddish salts. 

Black or Magnetic Oxide, FeO-r-Fe.,0... — A mixture of the 
two former oxides ; occurs native ; a very valuable ore for working ; 
does not form salts. 

Ferric Acid, FeO :! . — Cannot be isolated ; is obtained as a, fer- 
rate of potassium or barium. 

Protociiloride, FeCl ; new system, ferrous chloride, FeCl 2 . — 
Made by dissolving iron in hydrochloric acid, and drying. 

Sesquiciiloride, Fe,Cl ,, old ; new system, ferric chloride, Fe 2 Cl fi . 
— Prepared as the former, with addition of nitric acid ; also by burn- 
inn iron in chlorine gas. 

There are two iodides ; the protiodide, used in medicine, is made 
by digesting iron wire and iodine in water. 

Protosulphide, FeS. — Prepared by heating iron and sulphur 
together. 

Bisulphide, FeS 2 . — Occurs native ; called fooVs gold, from its 
yellow color. 

Magnetic iron pyrites is a native ore, composed of the proto- and 
bisulphides (Stromeyer). 

Cyanogen forms important double salts with iron. 

Ferrocyanide of Potassium, Yellow Prussiate of Potash, 2K,FeCy.-, 
old ; new, KjFeCy,;, is made by heating cyanide of potassium with 
iron. A compound radical, ferrocyanogen, is supposed to be formed 
in the process, of which the symbol is FeCy,, old ; new, FeCy B . 

Ferrocyanide of Iron, Prussian Blue, 3FeCy 3 -f 4Fe, old ; new, 
Fe 7 Cy 18J made by adding ferrocyanide of potassium to any per- 
salt of iron. 

Ferrkyanide of Potassium, Bed Prussiate of Potash, Fe. 2 Cy 6 +3K, 
old ; new, K^FeCy,,. 

Ferrkyanide of Iron, TurnbuWs Blue, Fe 2 Cy r> -f 3Fe, old ; new, 
Fe 3 Fe 2 Cy 12 , is made by adding the red prussiate to a protosalt of 
iron. These last two compounds contain the compound radical 
ferrkyanogen, Fe. 2 Cy n , old notation. 1 

Carbonates. — An alkaline carbonate added to a ferrous (prot- 
oxide) salt, throws down a white hydrated carbonate, which 
speedily absorbs oxygen from the air, and passes into the sesqui- 
oxide. This may be partially prevented by the addition of honey 

1 Fownes does not accept as valid the assumption of the existence of 
the supposed radicals ferrocyanogen and ferricyanogen. If they do exist 
the relative number of atoms of their elements is the same in both. ' 
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and sugar. VallrVs mass is thus prepared. Tin; carbonate is 
found native ; it exists in chalybeate springs. There is no higher 
carbonate. 

Prvtosulphate or ferrous suljihate (green vitriol), FeO,80., old' 
new, FeSO,. — Made by the action of dilute sulphuric acid on iron. 
Occurs in beautiful green crystals, very soluble in water ; efflo* 
rescent ; isomorphous with sulphate of magnesia. There is also a 
ferric sulphate; on the new system, Fe(SOj 8 . 

There are two nitrates. 

Tests. — For the ferrous salts: alkalies and their carbonates throw 
down a dirty greenish or whitish precipitate, which speedily 
becomes reddish; red prussiate of potash gives TurnbxdUs blue. 

For the persalts or ferric salts : alkalies and their carbonates 
precipitate the red oxide ; yellow prussiate of potash gives Prustian 
blue; tannic acid strikes a blue-black color ; the sulphocyanides 
produce a blood-red color. 

Copper. Symb. Cu. Eq. 31.7, old ; new, 63.4. 

Occurs native ; also as an oxide, sulphide, and carbonate ; ob- 
tained from the sulphide by roasting with charcoal. 

Properties. — The only red metal except titanium; sp. gr. 8.6; 
very ductile ; malleable and tenacious ; undergoes but Little change 
in dry air, but when moist becomes covered with the subca/rbomte. 

Dioxide or cuprous oxide (suboxide, red oxide), Cu,0. Occurs 
native in crystals. Formed by heating together the black oxide 
and copper tilings. It is also precipitated in the presence of grape- 
sugar from a protosalt by potassa. 

Protoxide or cupric oxide (black oxide), CuO. — The basis of 
most of the salts. Prepared by heating the nitrate ; as a hydrate, 
by precipitating any protosalt by potassa ; also by calcining me- 
tallic copper. 

There is also a Peroxide, CuO.„ very unstable. 

There are also two chlorides, iodides, and sulphides of copper, 
similar in composition to the first two oxides. 

Sulphate (blue vitriol), CuO,80 :i , or Cu.SO r — Made by boiling 
copper in oil of vitriol ; on a large scale, by roasting copper py- 
rites. Occurs in large rhomboidal blue crystals ; very soluble in 
water. 

The carbonate occurs native as malachite. 

The subacetate {verdigris) is made by exposing sheets of copper 
to the refuse of grapes. Its composition is variable. 

Tests. — All the cupreous salts are either blue or green-colored. 
Ammonia, in small quantities, precipitates the white hydrated 
oxide ; but if added in excess, the precipitate is redissolved, and a 
rich purplish-blue solution is formed. Ferrocyanide of potassium 
gives a rich claret-colored precipitate. A piece of iron or steel 
precipitates the pure copper in the metallic form. 

Copper forms several important alloys, as bronze, brass, bell- 
metal, etc. Although the proportions used are not constant, the 
composition of the principal alloys in common use is as follows: 
Brass, 2 parts of copper and 1 of zinc ; bronze, 9 copper, 1 of zinc, 
and 1 of tin ; bell-metal, 3 copper and 1 tin ; speculum metal, 2 
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copper and 1 tin ; German silver, 10 copper, 6 zinc, and 4 nickel; 
type-metal, lead, antimony, and tin, in several different propor- 
tions; Britannia metal, 50 tin, 4 antimony, 4 bismuth, and 1 copper. 

Lead. Symb. Pb. Eq. 103.5, old ; new, 207. 

Procured chiefly from the native galena (sulphide) by roasting. 

Properties. — A soft, bluish metal, having a metallic lustre when 
freshly cut; speedily tarnishes on exposure; malleable and ductile, 
especially in the form of pipe; sp. gr. 11.45 ; melts at 600°; is not 
rusted by perfectly pure water, but in common water is partially 
converted into the carbonate. Exposed to moist air, it is covered 
with a film of dioxide; melted in the air, it is converted into the 
protoxide. It forms four oxides. 

Suboxide, Pb,0. — Made by heating the dried oxide. 

Protoxide, or monoxide, PbO (litharge, massicot). — Prepared by 
exposing melted lead to the action of the air. It is a powerful 
base, forming numerous salts. As a white hydrate, it is thrown 
down from its salts by an alkali. 

Peroxide [puce, or brown oxide), Pb0 2 . — Prepared by the action 
of nitric acid on red lead ; it has a flea-color, and is insoluble in 
water ; heat converts it into protoxide and oxygen. 

lied Lead {minium), Pb.0 4 , or 2PbO + PbO.,. — Considered to be 
a compound of the two preceding oxides. It is formed by exposing 
the protoxide to heat, without fusing. A heavy, brilliant, red 
powder. It is decomposed by a high heat into oxygen and prot- 
oxide ; used as a pigment, and in glass manufacture. 

Chlorine forms with lead the compound known as plumbwn 
cornum, or horn-lead. 

Sulphur tonus with it the well-known galena, a native sulphide, 
which occurs in beautiful cubic crystals. 

Iodine, bromine, fluorine, and phosphorus also form compounds 
with lead. 

The most important salts arc the carbonate and acetate. 

Carbonate (white lead), PbO, CO.,, or PbCO. v — Occurs native; made 
on a large scale by exposing sheets of lead to the vapors of vinegar 
in a hot-bed ; the subacetate is first formed, which is subsequently 
converted into the carbonate; as a hydrate, by precipitating the 
acetate by an alkaline carbonate. 

Properties. — A soft, white, very heavy powder, insoluble in pure 
water ; much used as a pigment. 

Acetate (sugar of lead), PbO,C 4 H s 0 8 , old; new, Pb 2(011,0.,). — 
Made by dissolving litharge in acetic acid ; on the large scale, pre- 
pared by exposing leaden plates to acetic acid. Occurs in color- 
less transparent crystals ; of a sweetish, astringent taste ; soluble 
in water and alcohol. 

There are several subacetates, made by boiling the neutral acetate 
with litharge. Goulard's extract is chiefly the trisacetate (old 
system). 

The nitrate, prepared by the action of nitric acid on lead, is 
soluble. 

The sulphate is a white insoluble powder. 

Tests. — The alkaline carbonates precipitate white lead; the alka- 
line sulphates, or sulphuric acid, throw down the white sulphate ; 
35 
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iodide of potassium and chromate of potassium, each, throws down 
a yellow precipitate ; sulphuretted hydrogen gives the black sulphide 
(very delicate). 

Zinc. Symb. Zn. Eq. 32.5, old ; new, 65. 

The most common ores of zinc are the sulphide (blende), carbon- 
ate (calamine), and silicate. Obtained, by roasting and reduction ■ 
the vapor comes over by distillation. 

Properties. — A bluish-white metal (termed spelter in commerce); 
crystalline ; brittle ; sp. gr. 7 ; melts at 773° ; malleable at .'100 ; 
very brittle again at 400° ; at a bright red heat it burns, emitting a 
brilliant green light, and forming the oxide. 

Oxide, ZnO. — Obtained by burning zinc in the air ; as a hydrate 
by precipitating a salt of zinc by potassa, or by heating the car- 
bonate ; it is a white, insoluble powder. 

Chloride, ZnCl, old ; new, ZnCl,.— Prepared by burning zinc 
in chlorine, or by dissolving it in hydrochloric acid.' It is a white 
substance, deliquescent and caustic. 

Sulphate (white vitriol), ZnOSO :i , or ZnSO r — Made by the. action 
of dilute sulphuric acid on zinc ; a white crystalline salt, very 
soluble in water ; of a styptic taste. Used in medicine, as an 
emetic and astringent. 

Carbonate, ZnO,CO,, or ZnCO :J ; is found native as calamine; 
made by the action of carbonate of soda on sulphate of zinc. 

Test. — Sulphide of ammonium throws down a white sulphide. 

Cadmium. Symb. Cd. Eq. 56, old ; new, 112. 

This metal is usually found associated with zinc. It much 
resembles tin in appearance and general characters. It is volatile ; 
sp. gr. 8.7 ; melts below 500°. 

Test. — Sulphuretted hydrogen gives a yellow precipitate, distin- 
guished from sulphide of arsenic, by being dissolved in an acid, 
but not in an alkali. 

Bismuth. Symb. Bi. Eq. 210. 

Occurs native, and as an oxide. Obtained by heating the sub- 
nitrate with charcoal. 

Properties; — A brittle, crystalline white metal, with a reddish 
tinge ; sp. gr. 9.8 ; fuses at 507°, and burns at a higher tempe- 
rature, giving rise to yellow fumes, which on cooling become the 
white oxide. Its proper solvent is nitric acid. 

Teroxide, BiO„ old ; new, Bi 2 0 3 .— Obtained by heating the 
nitrate ; feebly basic 

Peroxide, BiO„ old ; new, Bi,0-.— Tt is acid. 

The chloride, Bid,, old ; new, BL.CL, is made by direct com- 
bination ; also by dissolving the teroxide in hydrochloric acid. 
Thrown into water, it is decomposed into the insoluble white oxy- 
chloride, and hydrochloric acid. This precipitate, as well as the 
subnitrate, is sold under the name of pearl white; used as a 
cosmetic. 

Nitrate, BiO ;t 3XO-„ old; new, Bi_,0 :; ,3(^- ( >,)-— >Iade by the 
action of nitric acid on bismuth. When the nitrate is thrown into 
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water, the insoluble subnitrate (BiO.,N'0 5 , old; new, Bi.,0. t ,N",O r ) is 
precipitated, and the acid super nitrate remains dissolved," The 
commercial subnitrate sometimes contains arsenic. 

The subcarbonate i s made by the reaction of carbonate of sodium 
on the nitrate. Used in medicine. 

The alloys of bismuth, lead, and tin melt easily, and expand on 
cooling ; hence they are employed in taking casts. The fusible 
metal, thus made, liquefies below 212°. 

Test.— The action of water on the nitrate. 

Nickel. Symb. Ni. Eq. 29, old ; new, 58. 

This metal, with cobalt, generally occurs in arsenious ores. 

Properties.— A white metal; sp. gr. 8.8 ; difficult of fusion ; mal- 
leable ; magnetic; occurs also in meteorites. 

The protoxide, or monoxide, NiO, forms salts of a delicate 
green color. 

There is also a peroxide, Ni 2 0 3 . 

Nickel is chiefly used in the" manufacture of German silver, an 
alloy of copper, zinc, and nickel. 

Cobalt. Symb. Co. Eq. 30, old ; new, GO. 

A brittle, reddish-gray metal ; magnetic ; sp. gr. 8.5 ; slowly 
oxidizes in the air ; its preparations much used as pigments. 

Protoxide, or monoxide, CoO.— Forms pink salts, but is pre- 
cipitated by alkalies as a blue hydrate. It produces eobaltous salts; 
the sesquioxide, Co 2 0 3 , forms with acids cobaltic salts. The latter, 
With alkalies, give brown precipitates. 

CHLORIDE, CoCl, old; new, CoCl 2 .— Used in dilute solution as 
sympathetic 'ml,- ; characters written with this fluid become invisible 
on being dried, but on heating, they become blue, from the water 
being drawn off. 

Cobalt is much employed to give a blue color to glass ; also in 
blowpipe analysis. Zaffre is an impure oxide of cobalt, mixed 
with sand ; smalt is a glass colored blue by cobalt. 

Uranium and Cerium. 

These are very rare metals, and of no especial practical use. The 
former is employed to give a yellow color to glass. Oxalate of 
cerium is sometimes used in medicine. 

Order II— Metals whose oxides form weak bases, or acids. 

This order includes Chromium, Tin, Arsenic, Antimony, "Vana- 
dium, Tungsten, Molybdenum, Columbium, Titanium, Tellurium, 
and Osmium. 

Chromium. Symb. Cr. Eq. 2G.1, old ; new, 52.2. 

Obtained from native chromate of iron. A dark gray metal, pos- 
sessing a strong affinity for oxygen ; sp. gr. 6.81. It forms several 
compounds with oxygen ; the protoxide or monoxide is basic ; the 
sesquioxide is a feeble base, forming creen salts. 

Chromic acid, Cr0 3 , old ; new system, Cr0 3 .H 2 0, or CrO,H 2 ; is 
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made by the action of sulphuric acid on bichromate of potassium 
in solution ; the acid is precipitated in dec]) red crystals, which 
are very deliquescent, and easily decomposed into green sesqui- 
oxide, by contact with organic matter ; a powerful oxidizing agent. 

The most important salts are the eliminate (yellow), ana (lie 
bichromate (red) of potassium ; and chrome yellow (the chromate 
of lead). 

Test. — The color of its salts of lead, silver, and mercury. 
Tin. Symb. Sn. Eq. 59, old ; new, 118. 

The native oxide, Sn0 2 , is called tin stone. It is extracted by 
roasting and reduction with charcoal. 

Properties. — A brilliant, white, malleable metal ; sp. gr. 7.2'.) ; 
fuses at 442° ; emits a crackling noise when a bar is bent; burns 
brilliantly in the air at high temperatures, forming the btnoxide. 
Much used for plating sheet iron, which is known as s/ieet tin. An 
amalgam of tin is employed for silvering mirrors. 

Protoxide, or monoxide, SnO. — Formed by adding an alkaline 
carbonate to protochloride ; it falls as a white hydrate. 

The sesquioxide, Sn,0 ; , has a grayish color. 

Peroxide, SnO.., new; old, Sn() II, (stannic acid), may be ob- 
tained by precipitation from the perchloride ; or by dilute nitric 
acid on metallic tin; this last variety has been denominated meta- 
siannic acid, as it differs in some points from the other. 

Chloride, SnCl, new; SnCh. — Made by dissolving tin in hot 
hydrochloric acid ; it is used as a deoxidizing agent. 

Perchloride, SnCl.,, old, new, SnCl, {fuming liquor of Libar 
vius). — Made by the action of nitromuriatic acid on tin ; a colorless 
fuming liquid ; used as a mordant in dyeing. 

There are three SuLrnuitETS. — Proto-, sesqui-, and bisulphide ; 
the latter is known as mosaic </<>l<l. 

Test. — Chloride of gold gives with the protochloride of tin a 
splendid purple color — the purple of Cassius. 

Arsenic. Symb. As. Eq. 75. 

The most common ores of arsenic arc the native sulphides— 
orpiment and realgar. Found also alloyed with nickel, cobalt, 
iron, and copper. When these ores arc roasted, the arsenic, being 
volatile, rises in vapor, and is condensed, as an oxide, in the Hues. 
By heating this with charcoal, the metal is obtained. 

Properties. — Very brittle, of a steel gray color; sp. gr. 5.8; 
vaporizes at 356°, giving off alliaceous fumes, and if air be present, 
it is converted into arsenious acid. 

It forms two (K-iil compounds with oxygen, hut no base. 

Arsexious Acid, or arsenimis oxide, AsO.„ old; As,0 : , new 
(white oxide of arsenic). — Obtained by burning arsenic in the air. 
When first made, it is translucent and glassy, but becomes opaque 
when long kept ; volatile at 380° ; vapor inodorous ; condenses in 
octahedral crystals, by which it may be always recognized. Not 
very soluble in water; very soluble in alkaline solutions; has a 
feeble acid reaction ; forms arscnites; has a feeble, sweetish, rough 
taste ; a violent poison. 
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Arsenic Acid, or arsenic oxide, AsO,, old; As a 0 5 , new. — Made 
by dissolving arsenious acid in strong nitric acid, and evaporating 
to dryness. It has a sour taste ; quite soluble in water ; is isomor- 
phous with phosphoric acid ; forms arseniatcs. 

Bisulphide, AsS., (native realgar) ; on the new method, called 
disulphide, As 2 S y — Made by heating together arsenious acid and 
sulphur. Color, ruby -red. 

Teusulphide, AsS., (native or piment), sidph-arscnious acid; new 
notation, trisulphide, AsS.. — Made by the action of sulphuretted 
hydrogen on a solution of arsenious acid. Color, yellow ; called 
king's yellow. 

Pentasulpiiide (suljih-arscn ic acid), AsS 0 , old ; new, As 2 S 5 . — 
Made by the action of sulphuretted hydrogen on arsenic acid. 
Color, yellow. 

Arsenic unites with iodine, bromine, etc. 

Aiiseniuretted Hydrogen, AsII,.— Prepared by adding 
arsenious acid to the materials for generating hydrogen. It is a 
colorless gas ; of an alliaceous odor ; excessively poisonous ; burn- 
ing with a bluish flame, and generating arsenious acid and water. 

Tests. — 1. Ammoniacal nitrate of silver gives with arsenious 
acid a yellow arsenite of silver. 2. Amnionio-sulphate of copper 
gives the light green arsenite of copper (ScheeWs green). 3. Sul- 
phuretted hydrogen, in an acid solution of arsenious acid, throws 
down the yellow sulphide. 4. The production of arseniuretted hy- 
drogen, by using Marsh's apparatus, and allowing the burning jet 
to impinge on a cold white porcelain surface ; the brownish-black 
spot is deposited (or by heating the glass tube through which the 
gas is passing, the characteristic ring is deposited on the tube just 
in advance of the heated portion). 5. Reducing the arsenious 
acid, or the dried sulphide, in a glass reduction tube, so as to pro- 
cure the arsenical ring. 6. (Reinsch's) Tarnishing bright copper 
wire, when heated after acidulation with hydrochloric acid. 

The proper antidote for arsenic is hydrated peroxide of iron, in the 
moist state. 

Antimony. Symb. Sb. Eq. 122. 

_ Occurs in nature chiefly as the sidphide, which is known commer- 
cially as crude antimony ; whilst the pure metal is known as the 
reguhs of antimony. From the sulphide it may be procured by 
heating with iron filings. 

Properties.— A crystalline brittle metal of a bluish-white color, 
metallic lustre ; sp. gr. 6.8 ; at a high temperature burns in the 
open air, the vapor condensing in white crystals of the peroxide; 
(argentine flowers of antimony). Both nitric and muriatic acids act 
upon it. It forms three compounds with oxygen. 

Teuoxtde, SbO s , old ; new, Sb.O,.— Obtained by burning anti- 
mony in the open air ; as a hydrate, by precipitation from a solu- 
tion of tartar emetic by means of an alkaline carbonate. It has a 
pale yellow color ; the basis of all the antimonial salts. 

Antimonious Acid, SbO„ old ; new, Sb,0,.— Made by heath** 
the oxide in open vessels. It is a grayish-white powder,"insolublc° 
combines with bases. 

Antimootc Acid, Sb0 5 , old; new, Sb 2 0..— Made by the action 
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of strong nitric acid on antimony ; an insoluble straw-colored 
powder ; unites with bases, forming anUmoniates. 

Terciiloride, or trichloride (hatter of antimony), SbCl 3 . — Made 
by burning antimony in chlorine gas ; also by tbe action of boiling 
hydrochloric acid on the sulphide. When thrown into water, it is 
decomposed; hydrochloric acid and the teroxide are generated: 
the bitter, combining with some undecomposed chloride, forme the 
oxychloride, or powder of Ahjaroth. There are two other chlorides. 

Tersulphide, or trisulphide, SbS„ old ; Sh,S., new.— The native 
black sulphide ; made by action of sulphuretted hydrogen on tartar 
emetic. There is also a pentasulphide. 

Ki rmes Mineral. — An oxysulphide ; — prepared by boiling together 
tersulphide of antimony in a solution of potassa or its carbonate. 
A partial decomposition ensues, by which an oxide of antimony 
and sulphide of potassium are formed ; the latter unites with some 
undecomposed sulphide of antimony to form a sulphur salt (sulph- 
antimoniate of potassium). As the solution cools, this salt decom- 
poses ; the tersulphide of antimony subsiding, along with a variable 
portion of potassa and oxide of antimony. Tins is the kermes On 
the addition of sulphuric acid to the mother-water, more of the 
teroxide and tersulphide are precipitated together, constituting the 
golden sulphuret. 

Tartar emetic (tartrate of antimony and potassa), KO,Sb0 3 ,T; 
new fox-mula, KSbC. ,11^0,, H 2 0. — The most important of all the 
antimonial salts. Made by boiling cream of tartar with teroxide 
of antimony. It is a white crystalline salt, soluble in water; of 
a styptic taste; yielding precipitates with the mineral acids, the 
alkalies, earths, and tannin ; also with sulphuretted hydrogen. 

Tests. — Sulphuretted hydrogen yives the orange-colored tersul- 
phide ; the action of water on the terchloride. 

The remaining metals of this order are of but little practical im- 
portance, and demand no further attention here. 

Order III.— Metals whose oxides are reduced by heat. 
^ Mercury. Symb. Hg. Eq. 100, old ; new, 200. 

Occasionally found in the metallic state, but more frequently 
as a sulphide (cinnabar) and chloride. Extracted from its ores by 
sublimation. 

Properties. — The only metal fluid at common temperatures ; 
solidifies at — 39° F. ; has a bluish-white color ; strong metallic 
lustre ; sp. gr. 13.0 ; boils at 002° F. : gives off vapor at ordinary 
temperature ; when pure, is not acted upon by the air ; when 
boiled in the air it absorbs oxygen ; boiling sulphuric acid converts 
it into the sulphate ; nitric acid, hot or cold, acts upon it, forming 
nitrates. When solidified, it is malleable. 

Mercury forms two oxides, chlorides, iodides, and sulphides. 

Suroxide (black oxide), Hg,0. — Made by the action of an alkali 
on a subsalt— as lime-water on calomel (black wash). It is a dull 
gray powder, insoluble in water ; decomposed by light into the red 
oxide and metallic mercury. 

Protoxide, or monoxide (red oxide), IlgO.— Made by the action 
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of an alkali on a protosalt — as lime-water on corrosive sublimate 
(yellow wash) ; also, by heating the metal in the open air ; also, by 
heating the nitrate; often called red precipitate. It is in fine red 
Binning scales; very slightly soluble in water ; converted by high 
heat into oxygen and mercury. 

Subchloride, or mercurous chloride (calomel), Hg 2 Cl, old; new, 
Hg a Cl 2 .— Prepared either by precipitation from the subnitrate by 
common salt ; or by sublimation of the protosulphate with metallic 
mercury and common salt, thus, according to the old notation H<*0 
SU,+Hg+NaCl=lIg,Cl+NaO,S0 3 . On the new system, the "re- 
action is stated as follows : lIgSO 4 +Hg+2NaCl=Hg.,0L+]Sra,SO + . 

Calomel sometimes occurs native ; as prepared by s'ublimation it 
is in yellowish-white masses, very heavy ; sp. gr. 7.2 ; insoluble and 
tasteless ; is apt to contain a trace of corrosive sublimate, from 
which it is separated by Avashing in water. Potassa or lime decom- 
poses it, throwing down the black oxide. 

Protociilouidic, or mercuric chloride (corrosive sublimate), HgCl, 
old ; new, HgCl,. — Prepared by burning mercury in chlorine gas ; 
by the action of hydrochloric acid on the red oxide ; and prefer- 
ably, by subliming together the protosulphate and common salt, 
thus, on the old method, HgOSO, + NaCl= HgCl -f- NaOSO . 
The new formula for this reaction is IIs;SO, + 2jSTaCl= HgCl, 4- 
Na 2 SCv ° ■ 

It is crystalline ; soluble in water, alcohol, and ether ; has an 
austere metallic taste ; the alkalies decompose it, precipitating the 
red oxide ; ammonia throws down the white precipitate. It is a 
violent poison, for which the best antidote is allmmen. 

There are two iodides, the green and the red ; two bromides ; one 
cyanide ; and two sulphides. The sulphide occurs native as cinna- 
bar; its powder is named vermilion. Ethiops mineral, made by 
triturating together mercury and sulphur, is considered to be a 
mixture of the protosulphide and sulphur. 

The most important salts of mercury are the nitrates and sul- 
phates, of both the oxides. The turpeth mineral is a subsulphate, 
made by throwing the sulphate into water ; it subsides as a yellow 
insoluble powder. 

Tests. — Iodide of potassium gives with a protosalt a fine red- 
colored precipitate ; with a subsalt, a greenish one ; the alkalies 
throw down from a protosalt a yellowish-red precipitate — the red 
oxide ; with a subsalt, a black precipitate ; pi-otochloride of tin 
yields a black precipitate, if heated with a subsalt ; a drop of a 
mercurial solution placed upon a piece of bright copper or gold, 
and touched with a pointed steel, deposits a white stain. 

Gold. Symb. Au. Eq. 197. 

Always occurs pure, either in grains or masses, or disseminated 
through quartzose rock, or in union with silver and copper ; usually 
separated from impurities by amalgamation with mercury, which 
is afterwards driven off by heat. From silver it is separated by 
the process of quartation, which consists in adding to the alloy so 
much silver as to make the latter constitute three-fourths of the 
mass ; in which case the whole of the silver can be separated by 
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nitric acid. May be obtained pure by dissolving in aqua rcgia, 
and precipitating by a protosalt of iron. 

Properties. — Has tbe well-known yellow color ; soft, very malle- 
able and ductile ; is not tarnished by air or moisture ; sp. gr. 1 '.>.:{. 
The proper solvent is aqua rcyia ; an ethereal solution, made by 
agitating this in ether, is employed for gilding. It forms com- 
pounds with oxygen, sulphur, chlorine, and iodine, which, however, 
are of no practical importance. Gold coins are alloyed with copper 
or silver, which increases their hardness. 

Test. — Protochloride of tin gives with the solution of gold the 
purple of Cassius, which is used in enamel painting and staining 
of glass. 

Silver. Symb. Ag. Eq. 108. 

Is found native ; also as a chloride, sulphide, and iodide ; also 
in argentiferous galena. Extracted by amalgarruttion and cupella- 
tinn — the latter process being only applicable to its combinations 
with lead. Pure silver can be obtained from silver coins by 
dissolving in nitric acid, precipitating with muriatic acid, or 
common salt, and treating the resulting chloride with carbonate of 
sodium. 

Properties. — -A white brilliant metal ; sp. gr. 10.5 ; very malleable 
and ductile; the best conductor of heat and electricity ; is not 
acted upon by air or moisture, unless sulphur be present, when it 
is blackened; its proper solvent is nitric acid. It forms two or 
three oxides, of which the protoxide is basic. 

The most important salt is the nitrate, AgO,XO., old system ; 
new, AgXO :! ; made by dissolving silver in nitric acid, and crystal- 
lizing. It is very soluble in water ; the solution when in contact 
with organic matter, and exposed to the light, becomes darkened, 
probably from the reduction of the metal or the formation of ao 
oxide : this is the basis of photography. When the nitrate is fused 
into sticks, it constitutes lunar caustic. 

Silver forms compounds with chlorine, iodine, and sulphur. 

The arbor Dianm is made by suspending mercury in a solution 
of silver nitrate ; the silver is precipitated in the form of beau- 
tiful arborescent crystals. 

Test. — Chlorine, in the form of hydrochloric acid, or a soluble 
chloride, throws down a white curdy chloride, winch speedily 
darkens on exposure to light, and is insoluble in nitric acid, but 
very soluble in ammonia. 

Platinum. Symb. Pt. Eq. 98.7, old; new, 197.4. 

Occurs in metallic grains, associated with palladium, osmium, 
rhodium, and iridium, metals of the same group. The native 
grains may be fused into bars by the intense heat of the oxy- 
hydrogen blowpipe ; or it may be precipitated pure from its solution 
in aqua regia, by chloride of ammonium, in the form of a double 
chloride, which, on exposure to heat, leaves the medal in a finely 
divided state, constituting platinum spjonge; this may be condensed 
by great pressure. 

Properties. — A whitish metal ; except osmium, the heaviest 
body known ; sp. gr. 21.15 ; soft ; can be welded like iron ; is \v>t 
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acted upon by air, moisture, the strongest acids, or by the highest 
heat of a smithes forge ; hence it is admirably adapted for cru- 
cibles, retorts, etc., in the laboratory. It can only be fused by 
galvanic agency, or by the compound blowpipe. Its proper solvent 
is nitromuriatic acid (aqua regia). In its habitudes with oxygen 
sulphur, chlorine, etc., it resembles gold. 

Platinum-sponge and platinum-black possess the singular property 
of causing a mixture of hydrogen and oxygen gases to unite with 
explosive violence, producing combustion. This is probably 
owing to the gases being so powerfully condensed in the pores of 
the metal, as to bring them within the sphere of their mutual 
chemical attraction. 

The most important compound of platinum— the bichloride, or 
jthttiaie chloride, PtCl,, old method, PtCl 4 , new — is used as a test 
for potassa, and as a source for procuring its other preparations. 

Test. — A solution of chloride of potassium forms with it the 
double chloride of platinum and potassium, of a yellow color. 

The other metals of this order — Palladium, Osmium, Rhodium, 
and Iridium — require here no particular description. Osmium is 
the heaviest of metals. 



PAET III. 
ORGANIC CHEMISTRY. 

PRELIMINARY OBSERVATIONS. 

Organic Chemistry treats of organized bodies, or such as are 
the product of the vital force ; and also of organic compounds, or 
those which are derived from the former by chemical agencies. 

Organic substances, whether of animal or vegetable origin, 
differ from the inorganic in many particulars. They arc chiefly 
remarkable for the complexity of their composition, but, at the 
same time, for the limited number of their elements. Only four 
elements — carbon, hydrogen, oxygen, and nitrogen — are considered 
as essential to the composition of organic matter; though others 
are frequently met with, chiefly sulphur and phosphorus, and also 
chlorine, potassium, sodium, etc. ; altogether, they do not amount 
to more than twenty. There appears, however, to be no limit to 
the number of definite compounds that may be formed out of the 
few elements above mentioned, simply by a change in their pro- 
portion and the mode of their arrangement. 

In consequence of the complexity of organic bodies, they are 
generally very unstable, being prone to decomposition whenever 
the restraining force is removed. The most common products of 
organic decomposition are water, carbonic acid, and ammonia ; 
and if sulphur and phosphorus be present, sulphuretted and phos- 
phoretted hydrogen. 
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Generally, the liability to decomposition is in direct proportion 
to the complexity of composition ; but this tendency is much 
lessened if the elements are in such proportion us completely (,, 
saturate each other; thus, in sugar, starch, and ligllin, the pro- 
portions of oxygen and hydrogen are just those to form water ; 
consequently, these are not very unstable compounds. 

Whilst inorganic bodies are often binary in their composition, 
organic substances are usually ternary (vegetable), or guaU man 
(animal) ; and sometimes quintcrnary, or even higher. 

All organic bodies are decomposed by heat. 

Isomerism is often met with in organic bodies. By this is meant 
a similarity of chemical composition, with a difference of proper- 
ties : thus, starch, sugar, and lignin, on analysis, exhibit ■almost 
precisely the same composition, although so very diverse in their 
properties. Isomerism is believed to depend upon a diji'i n ni 
arrangement of the constituent atoms of the body, their hind and 
number remaining the same. 

In organic bodies, one element may frequently be substituted for 
another, without altering the essential characters of the compound. 

Analysis of ovijii n ir bodies. — Organic substances contain earl 

in excess of the quantity of oxygen necessary to consume ii ; 
hence, in being heated in a close vessel the carbon remains as a 
black mass : this is characteristic of organic matter. Water may 
be driven off at a heat of 212°. Mineral matters are determined 
by burning the substance in a crucible, and examining the ash. 
The different proximate principles contained in organic bodies — 
such as sugar, gum, resin, starch, albumen, gelatin, etc., can be 
separated by the various menstrua — water, alcohol, ether, etc. 
Fractional distillation is also employed to separate bodies of diller- 
ent degrees of volatility. 

The ultimate analysis of organic bodies is effected by burning the 
body, and weighing the products of decomposition. This is ac- 
complished by the method of Liebig, which consists in first drying 
and accurately weighing the organic substance, then mixing it 
with an excess of the black oxide; of copper, and placing the whole 
in a combustion-tube — a tube of hard Bohemian glass drawn out to 
a fine point, which is closed. Heat is now gradually applied, and 
the products of combustion are made to pass through a second 
tube containing dried chloride of calcium, which is previously 
weighed ; this absorbs all the water (the result of the union of the 
hydrogen of the organic body with the oxygen of the oxide of 
copper); one-ninth of this gain of course represents the whole 
amount of hydroc/cn. An arrangement of glass bulbs, containing 
a solution of potassa, receives the carbonic acid (the result of the 
union of the carbon of the organic body with oxygen) ; three- 
elevenths of which gain represents the amount of carbon. The 
oxygen is estimated by subtracting the combined weights of the 
carbon and hydrogen from the whole weight of the organic body. 
If the organic body contains nitroyen, an alkali must be added to 
convert it into ammonia, which is afterwards estimated as chloride 
of ammonium. 

Sulphur is estimated by burning it into sulphurous oxide, then 
oxidizing by nitric acid into sulphuric acid, precipitating this by 
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baryta ; from the sulphate of which, the amount of sulphur can 
be calculated. 

Phosphorus may be converted into a phosphate, and thence 
calculated. 

In organic analysis the utmost precision is required in the pro- 
cesses of drying and weighing. 

Theoretical Arrangement. — The ultimate analysis of an organic 
body gives us merely a knowledge of the number and kind of 
elements composing it. It does not indicate the mode of arrange- 
ment of these elements; they may be grouped together in a variety 
of modes, theoretically. The formula given by ultimate analysis 
is termed the empirical formula ; that which represents the sub- 
posed arrangement, the rational formula. 

Compound Radicals. — A compound radical is a body which, 
although containing two or more elements, acts precisely like a 
single elementary body. Cyanogen, OJST, old ; C.jS.,, or CN", new 
system, is an example. They are very numerous. By far the 
larger number contain only carbon and hydrogen, the equivalents 
of the former being even, those of the latter, odd. They form 
oxides, hydrates, and compounds with the acids and halogens, 
strictly analogous to the corresponding compounds of the metals. 
Thus, according to the old system, ethyl (C 4 H 5 , old, C 2 H 5 , new) 
forms the oxide (ether) C 4 H 5 0, old, C,H 10 O, new; also the hydrated 
oxide (alcohol) C,H-0,HO, old, C,H e O, new; nitrate (yritrous ether); 
chloride (hydrochloric ether), etc. etc. Although this is a conve- 
nient theory, it must not be forgotten that it is altogether assumed. 

Substitution Compounds. — In inorganic chsmistry, hydrogen is 
replaced by the metals, and the amphigens and halogens replace 
each other. In organic chemistry, this substitution process takes « / 
place much more extensively ; the most remarkable bodies of this 
group will be found under the head of the Substitution Ammonias. 
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THE AMYLACEOUS OR STARCH GROUP 
WITH THEIR DERIVATIVES. 

Tins class embraces Starch, Gum, Sugar, Dextrin, Cellulose, 
and Pectin. They contain hydrogen and oxygen in the proportion 
to form water. By Prout they were denominated hydrates of car- 
bon, or carbohydrates. 

+ Starch. 

Starch or Fecuxa C M H,,0, n , old system; new, C 6 H, 0 O 5 , or Q. 

»' V>- A very abundant proximate principle; existing in the 
roots seeds, and stems of vegetables, in the form of granules 
M Inch vary very much in size. Prepared by mechanically Washing 
flour or potatoes by a stream of water, which carries off the starch"! 
and subsequently deposits it on standing. 
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Properties. — A white, sinning powder; insoluble in alcohol and 
cold water; appears to be a homogeneous suhstanee, but under I lie 
microscope is found to consist of granules surrounded by a thin 
envelope. "When boiled, this envelope bursts open, Liberating the 
contents, which form with the water a gelatinous paste (clear- 
starch, amidon) ; this is, probably, not a true solution. 

The size of the starch-granules varies greatly, depending on the 
source from which they are derived ; those of thecamiuand potato 
are the largest. Arrowroot, sago, and tapioca are examples of 
pure starch. 

In the process of germination of seeds, and the fermentation of 
malt, the starchy matter of the grain is converted into a sweetish 
gummy matter, termed dextrin, and ultimately into grape-sugar. 
The causation of this remarkable change is due to a peculiar prin- 
ciple found in the grain at that period, named diastase, which acta 
as a sort of ferment. 

Dilute acids (except phosphoric), diastase, and saliva convert 
starch into dextrin and grape-sugar; cold strong nitric acid con- 
verts it into xyloidin ; hot nitric acid oxidizes it into oxalic arid. 
The proper test for starch is iodine, which gives to it a character- 
istic blue color. 

Dextrin has the same composition as starch. Tt is made by 
the action of diastase or the saliva in starch; also by boiling starch 
in dilute sulphuric acid. It is also prepared as British gum, by 
roasting starch at a temperature of 400°. It has a sweetish taste ; 
does not ferment ; it is very adhesive. 

Gum. 

C,,H,,0,,, old; new, C,,H,,O n (arabin). — A proximate principle 
which exudes spontaneously from various trees. Distinguished 
from resin by being soluble in water and insoluble in alcohol, also 
by the action of nitric acid, which converts it into muck acid. 

Guerin divides gums into three classes: 1. Arabin (of which 
gum Arabic is the type), perfectly soluble in cold water; 2. Bas- 
sorin, C,,H., 0 O,», old ; new, C^II^O,,, (of which gum tragacanth is \ 
the type), swells up into a jelly, "or paste, with water, hut does not 
dissolve; 3. Cerasin, found in cherry-tree gum ; insoluble in cold, 
but soluble in hot water ; believed to be a mixture of the two 
former. The mucilage of gum Arabic differs somewhat from the 
mucilage of flaxseed ; the former is precipitated by subacetate of 
lead ; the latter, by the neutral acetate. 

Pectin, the gelatinizing principle 'of fruits, is closely allied to 
gum. In the unripe fruit, pectose, a substance insoluble in water, 
alcohol, or ether is found ; during ripening, this is converted into 
pectin, by a species of fermentation. It forms pectic acid. 

Sugar. 

Exists in various saccharine natural juices, as of the sugar-cane, 
beet, maple, etc. There are several varieties of sugar. 

Cane-sugar, G M H,,0,„ old ; new, C^II.Ai-— Prepared from the 
juice of the sugar-cane by boiling and evaporating ; this constitutes 
'raw or common brown swjar. It is refined by dissolving in water, 
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and removing the impurities hy means of coagulating albumen. 
The uncrystallizable portion is named molasses. Strong sulphuric 
acid chars it ; dilute acids convert it into grape-sugar. It combines 
with alkalies, forming salts ; heated above 378 it Loses water, and 
is converted into caramel, which is used for coloring liquids and 
syrups. Strong nitric acid forms with it oxalic acid. 

Grape-sugar (glucose), C M H s O._, old ; new, C 6 H 12 0 6 , forms the 
white crystals on the outside of candied fruits. It exists normally 
in the liver ; abnormally in the urine, in diabetes. It is easily 
formed by the action of dilute sulphuric acid on cane-sugar, starch, 
gum, etc. It differs from cane-sugar in several particulars : it is less 
sweet, less soluble, and docs not form regular crj-stals. Strong 
mineral acids affect it ; sulphuric acid converts it into sulphosac- 
charic acid; nitric acid into oxalic acid. With the alkalies it forms 
salts. 

Test. — Grape-sugar (as in diabetes) may be distinguished by 
adding to the solution a few drops of the solution of sulphate of 
copper, and then some liquor potassce, and boiling ; the production 
of the red oxide of copper, which precipitates, is conclusive of its 
presence. 

This is the only sugar capable of undergoing the vinous fermen- 
tation ; the others being first transformed into this. 

Fruit-sugar, C^H.^O.,,, old ; new, C 6 H 12 0 6 . — Is found in the juices 
of ripe acid and subacid fruits. Is frequently associated in these 
with cane-sugar, into which it is converted by the action of dilute 
acids and diastase. It is sweet, soluble, and uncrystallizable, and 
readily passes into grape-sugar. Fruit-sugar consists of glucose 
•mthfevulose; a saccharine matter whose solution rotates the ray 
of polarized light to the left. Glucose and sucrose (cane-sugar) 
rotate it to the right. 

Milk-sugar (lactin), C 24 H 22 0 22 , old ; new, C 12 H 22 O n . — This is the 
sweet principle of milk ; procured by evaporating whey. It is in 
hard, gritty crystals, soluble in seven parts of cold water, insoluble 
in alcohol and ether ; is converted into glucose by dilute acids 
(nitric acid converts it into mucic acid). It readily undergoes the 
lactic fermentation. 

There is a number of false sugars (not undergoing the vinous 
fermentation), such as mannite, the sweet principle of manna ; gly- 
cyrrhizin, from liquorice ; glycocoll, the sweet principle of gelatin, 
etc. 

Cellulose. 

C. :i H, 0 O 20 , old ; new, C 6 H 10 O 5 . — Constitutes the basis of wood, 
and all vegetable structure. A thin slice of wood, viewed micro- 
scopically, is seen to consist of a true cellular structure, incrusted 
with various matters. Cellulose, from whatever source obtained, 
is identical in chemical composition, however varied it may be in 
physical appearance ; thus, it is loose, spongy, and digestible, in 
succulent roots, as the turnip and potato ; porous and elastic, in 
the pith of the rush and alder ; flexible and tenacious in the fibres 
of hemp and flax; compact in the wood of trees ; and very hard 
and dense in the shells of nuts. It is found nearly pure in carded 
cotton, linen, and the finest unsized paper. 
36 
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Properties. — A white, tasteless substance, insoluble in water, 
alcohol, ether, or oils ; may be dissolved in the cold, in a solution 
of ammonio-sulphate of copper. Cold sulphuric acid converts it 
first into dextrin, and then into grape-sugar. Nitric acid, or still 
better, equal measures of strong nitric and sulphuric acids, convert 
it in a few moments into pyroxylin, or gun-cotton. The chemical 
change produced consists in the abstraction of hydrogen and the 
substitution of an equal number of equivalents of peroxide of nitro- 
gen. A less explosive variety is made by the action of sulphuric 
acid and nitrate of potassium on cotton. This variet y is soluble in 
ether; such a solution is termed collodion, and is much used as a 
liquid adhesive plaster. 

Xyloidin. — An explosive compound resembling pyroxylin ; is 
made by the action of nitric acid on paper, starch, sugar, etc 

A peculiar substance named vegetable parchment is made by 
plunging unsized paper for a few moments into a mix line of oil of 
vitriol with half its bulk of water ; the paper must lie quickly 
withdrawn and washed with water and weak ammonia. 

Lignin is the incrusting matter contained within the cellulose. 
In composition it somewhat di tiers from the latter, containing a 
larger quantity of hydrogen. It does not appear to have a uniform 
composition in all woods. It is soluble in strong alkalies, by means 
of which it may be separated from cellulose. The ligneous matter 
is generally deposited mixed with a variable quantity of resinous 
matters, which color the wood, and increase its inflammability. 

Sclcrogen is present in the hardest wood, and in the shells of nuts, 
stones of fruits, etc. 

When wood is kept in dry air, or wholly submerged under water, 
it undergoes no change ; but exposed to moist air, it slowly under- 
goes decay (eremacausis) by absorbing oxygen, and giving out car- 
bonic acid and water. This may be prevented by certain antisep- 
tics, which coagulate the albuminous matter ; the best are chlo- 
ride of zinc, corrosive sublimate, sulphate of copper, and coal tar. 
The fertility of soils depends greatly upon the vegetable mould re- 
sulting from decaying vegetable matter ; this contains humus, 
humic acid, idmin, and ulmic acid, etc. 

Vegetable matter undergoing decomposition partially excluded 
from the air (as the roots and branches of plants under water, or 
ground, or in marshes), is converted into peat, and gradually into 
lignite and coal. 

By destructive distillation of wood, a variety of complex pro- 
ducts results : these may be classed as (1), Gases, carbonic oxide 
and acid, light and heavy carburetted hydrogen, ammonia, and 
cyanogen, together with other hydrocarbons, among which is a 
solid naphthalin. (2). Tar, a very complex body, containing wood- 
spirit, acetic acid, paraffin, and crcasote. The two former will he 
considered subsequently. Paraffin is a beautiful transparent solid, 
used in the manufacture of candles. Creosote is, when pure, a 
colorless oily liquid, of a burning, caustic taste, and peculiar smell ; 
inflammable ; boils at 397° ; coagulates albumen ; is antiseptic, and 
is believed to be the preservative principle in wood-smoke. 

Carbolic or Phenic Acid. — Obtained from coal-tar, is very analo- 
gous to creasote in its properties. It is in transparent crystals, 
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very deliquescent, and soluble in water ; much employed as a dis- 
infectant and antiseptic. 

By the distillation of coal, products are obtained equal in num- 
ber and variety to those procured from wood. Among them the 
most important are naphtha and coal oil. The latter yields, by 
treatment with acids and alkalies, several compounds ; among 
which are the aniline and other dyes, and certain fragrant sub° 
stances. 

Fermentation. 

By this is understood a certain decomposition produced in 
organic bodies, through the agency of ferments, which are decom- 
posing nitrogenized substances. The molecular movement which 
is taking place in the ferment, seems to be communicated to the 
fermentable substance, causing it to be broken up into simpler con- 
stituents A very small portion of a ferment is sufficient to start 
the process. There are various fermeuts, as yeast (the frothy mat- 
ter that forms on beer and other liquids during fermentation), 
blood, casein, albumen, etc., all of which contain nitrogen. 

The conditions of fermentation are : (1), contact with the fer- 
ment ; (2), access of the air, though this is not essential after the 
process has begun ; (3), a proper temperature ; a boiling or freez- 
ing temperature completely arrests it ; antiseptics also prevent it. 
The atmosphere always contains organic germs or spores which 
appear to be capable of inducing fermentation. 

The varieties of fermentation are, the vinous, acetic, lactic, butyric, 
and viscous. 

Vinous Fermentation. — This is the fermentation resulting in the 
production of vinous liquors and alcohol. The conditions for it 
are : a solution of sugar, a proper temperature — about 70° — the 
presence of a ferment, and exposure to the air. The only true 
fermentable sugars are grape and fruit-sugar, the others being con- 
verted into these by chemical agency. During this fermentation 
the following changes occur : an internal movement is set up, 
bubbles of gas escape, the liquid becomes turbid, but after a while 
it clarifies ; the sugar is found to have disappeared, and the liquid 
acquires an alcoholic taste. The chemical change produced is the 
conversion of sugar into alcohol, carbonic acid, and water ; accord- 
ing to the old system, stated thus : — 

1 grape sugar { f 8 carb. acid { , f 4 alcohol { , f 4 water 

C 24 H 28 0 28 j~l 8C0 2 { + 14(C 4 H 6 0. 2 ) J + 1 4HO 

1 fruit sugar 1 f 8 carb. acid } , f 4 alcohol 

01 ' C 21 H 24 0 2t i~~t SCO, | + 14(C 4 H 6 0 2 ) 
Under the new method, the following formula is given : — 

1 scrape sugar } f 2 alcohol 1 , f 2 carb. acid 
C 6 H 12 0 6 J - 1 2C JI B 0 J + \ 2C0 2 

The various kinds of fermented liquors, such as wine, cider, beer, 
etc., are made from the juices of the grape and other fruits, or from 
infusions of grain. These all contain sugar and a fermenting prin- 
ciple, and hence will undergo the vinous fermentation if exposed 
to a proper temperature with access of air. The amount of alcohol 
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contained in fermented liquors varies from three to more than 
twenty per cent. By distilling the fermented liquors, the different 
spirituous liquors, or ardent spirits, are procured. These contain 
about lift}' per cent, of alcohol ; and by a second distillation they 
yield rectified spirits or commercial alcohol, which has a sp. gr. of 
.835, and which still contains fifteen per cent, of water. Pure or 
absolute alcohol can only be obtained by mixing the former with 
quicklime or chloride of calcium, and redistilling. 

Properties. — Absolute alcohol is colorless and limpid, of a pun- 
gent taste ; sp. gr. .794 ; inflammable, burning with a pale bluish 
Same, and yielding carbonic acid and water ; boils at 173° ; lias 
never been frozen ; unites with water in all proportions, al.su with 
ether ; has powerful solvent properties. 

The process of bread-baking is an instance of vinous fermenta- 
tion ; the yeast added to the dough converting a portion of its 
sugar into alcohol and carbonic acid. The gas thus Liberated 
forces the tough and adhesive mass into bubbles ; these; still further 
expand by the heat of the oven, which, at the same time, dissi- 
pates the alcohol. 

Acetous Fermentation. — The process by which alcohol is con- 
verted into vinegar (acetic acid). The conditions are, a weak 
alcoholic solution, the presence of a ferment, and contact, with the 
air ; oxygen is absorbed. This change will be more fully studied 
under Acetic Acid. ] 

Ladic Fermentation.— The process by which sugar of milk is 
converted into lactic acid. The ferment here is the casein of the 
milk. Some alcohol is formed at the same time. This change 
occurs spontaneously in milk, if allowed to stand for some time, 
and is the cause of its souring. Simultaneously with its produc- 
tion, the coagulation of the milk takes place, in consequence of 
the acid combining with the soda and thus precipitating the casein. 

Lactic acid has an intensely sour taste and acid reaction. It is 
also produced from sugar, by mixing it with putrid cheese and 
water, together with chalk; lactate of lime is formed, which is 
decomposed by sulphuric acid. It exists normally in the gastric 
juice, and the juice of tlesh. i 

Butyric F< run ntation. — By continuing the above process another 
fermentation — the butyric, sets in. Butyric acid exists in rancid 
butter, putrid tlesh, sweat, etc. It is an offensive, inflammable 
liquid, boiling at 157°. Butyric ether, when diluted, has the odor 
of pineapples, and is used for flavoring. 

Viscous Fermentation. — This change occurs in the sugar of beets 
at a temperature of about 100° ; but little alcohol is formed, the 
product being a ropy or gummy matter. Sugar, to a certain 
extent, undergoes this change when yielding lactic and butyric 
acids. The ropiness of wines and beers affords illustrations of it. 

Theories of Fermentation. — Berzelius ascribed it to catalysis or 
the " action of presence. " Liebig supposed that the change taking 
place in the molecules of the ferment is communicated to those of 
the fermentable ^body. Others attribute it to the action of micro- 
scopic vegetable and animal germs, or sporules. Pasteur's idea 
is that neither fermentation nor putrefaction ever occurs without 
the presence of low organisms, of which multitudes exist in the 
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air and in water, known as mycodcrms, torulas, vibrios, monads, etc. 
Each variety of fermentation has an organism peculiar to itself; 
thus the mycoderma vini causes sugar to break up into alcohol and 
carbonic acid ; another mycoderm seems to convert alcohol into 
acetic acid ; others again cause the transformation of sugar into 
lactic and butyric acid. Some of these organisms require oxygen 
for their activity, while others act without it. All the phenomena 
are arrested by a temperature over 130°, or below 50° ; also by 
the action of antiseptics, as sulphurous acid, the sulphites, carbolic 
acid, etc. 



CHAPTER II. 

THE ALCOHOLS, AND THEIR 
DERIVATIVES. 



Compound radicals, homologous in their character, are the 
bases of all alcohols and ethers. According to the old chemistry, 
the oxide of the radical is named its ether ; its hydrated oxide is 
called its alcohol. Generally speaking, both the radical and its 
compounds are obtained from their alcohols, which act with acids 
and halogens like hydrated metallic oxides. 

The following are the most important members of the series. 

Old system : — 



Name. 
Methyl, 
Ethyl, 
Propyl, 
Butyl, 
Amyl, 

New system : — 
Name. 
Methyl, 
Ethyl, 
Propyl, 
Butyl, 
Amyl, 



Radical. 
C 2 H 3 

C„ H 7 
C 8 H 9 
C,,,!!,, 



Badical. 
CH 3 
C,H 5 
C 3 H, 

CA 

C,H„ 



Ether. 

C 2 H s O 
C t H 3 O 
C 6 H 7 O 
C 8 Ha O 
C I0 H u O 



Ether. 
C 2 H 6 O 
C 4 H 10 O 
C 6 H u O 

c no 

c, n H,.,o 



Alcohol. 
C 2 H 3 0,HO. 
C 4 H 3 0,HO. 
C 6 H 7 0,HO. 
C 8 H 9 0,HO. 
C 10 H u O,HO. 



Alcohol. 
CH 4 O. 
C II C o. 
C 3 H 8 O. 
CJI 10 O. 
C 5 H 12 0. 



The term alcohol was originally applied to the volatile inflamma- 
ble spirit resulting from vinous fermentations: but it has since 
been made generic, and is now employed to designate a very large 
class of products, some of which are homologous with ordinary 
alcohol, and others not. They vary materially in their physical 
characters, from common alcohol or wood spirit, which are liquids 
lighter than water, to some of the higher series (the cetylic, cerylic, 
and nu lls*, /lie), which are solid, and resemble fats in appearance. 
The alcohols by imperfect oxidation yield aldehydes; and these by 
a further absorption of oxygen yield acids. Both the aldehydes 

36* 
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■and acids may be regarded as oxides of new radicals (termed nega- 
tive radicals). 

A table of some of tbese is here given. 
Old system : — 

Radical. Acid. 
Formyl, C 4 H C 4 II 0 „HO Formic. 

Acetyl, c; II, C 4 H 3 0 8 , HO Acetic. 

Allyl, C, 11, C 6 H 5 0 S ,H0 Propionic. 

Butyryl, C s H, C 8 II T 0 ; » n O Butyric. 

Valeryl, C 10 ll 9 C 10 H 9 O s ,HO Valerianic. 

New system : — 

Radical. Acid. 

Formyl, C II C II, O, Formic. 

Acetyl, C\H C 2 H 4 O, Acetic. 

Allyl, C II C,H 0 O, Propionic. 

Butyryl, C 4 H C 4 H 8 0 2 Butyric. 

Valeryl, C 5 H C 6 H 10 O 2 Valerianic. 

To illustrate tbe connection between the above two sets of 
bodies, according to the old system, we may take the ethyl scries 
as an example : ethylic alcohol, 0,11,0,11(3, by losing water In - 
comes 0,11,0, ether; this, by the .action of iodide of phosphorus, 
and subsequently of zinc, becomes C 4 H 5 , ethyl. This same alcohol, 
by dehydrogenation (partial oxidation), becomes C 4 H 3 0,H0, alde- 
hyde (new system, 0,11,0) ; and finally, by further oxidation, 
C 4 Hj0.„H0, acetic acid (new system, C I I,o ). 

All the alcohols, above named, have been isolated : the alde- 
hydes are not yet complete : the list of acids might be continued 
uninterruptedly up to 0 M H S5 O 3 .HO. stearic acid; and, with inter- 
ruptions, to C |;(I II,,,0,IIO, mellitic acid (old notation). These latter 
are known as the fat acids. Only the most important members of 
the series can be here considered. 

Methylic Alcohol (Wood Spirit), CXLOJIO, old ; new, CII,0.— 
One of the products of the destructive distillation of wood. A 
colorless, inflammable, limpid liquid ; sp. gr. .70S, boils at 152 ; 
has a pungent odor and taste ; miscible with alcohol and water. 
It may, generally, be used as a substitute for common alcohol. 

Formic Acid, 0,IIO.„IIO, old ; new, CH 2 0 2 . — The natural deriva- 
tive from methylic alcohol by dehydrogenation. Exists in ants, 
caterpillars, sweat, etc. May be formed by the direct oxidation of 
wood spirit by platinum black ; also by distilling red ants in water. 
It resembles its homologue, glacial acetic acid ; corrosive ; blisters 
the skin ; sp. gr. 1.235 •, boils at 209°. „ 
• Chloroform^ CJIOL, old; new, CHCL. — The terchhride of for- 
myl; or formic acid in which (old method) 0., has been replaced by 
CI.. Made by distilling chloride of lime with any of the alcohols. 
It is afterwards purified. 

Properties. — A limpid, colorless, volatile, liquid, of an agreeable 
ethereal odor and sweetish taste ; not inflammable ; scarcely solu- 
ble in water ; soluble in alcohol ; sp. gr. 1.494 ; boils at 14°. It 
dissolves caoutchouc, gutta-percha, resins, etc. Its anaeathetic pro- 
perties are well known. 
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Ethylic Alcohol, 0,11-0,110, old ; new, C,II G 0 (common alcohol). 
— lias been already described as the product of the vinous fermen- 
tation. 

Ethylic Ether, 0,11,0, old ; new, C.JT, 0 O (common ether ; sul- 
phuric ether). — Obtained by the action of oil of vitriol on common 
alcohol at a certain heat. The theory of the process is not posi- 
tively settled. It may be assumed that the acid removes water ; 
the acid itself undergoes no change. 

Properties.— When pure it is colorless, limpid, of a peculiar plea- 
sant odor; boils at 1)8°; sp. gr. .713; very volatile, producing 
intense cold by its evaporation, and used in medicine for this pur- 
pose, in the form of the spray (Richardson) ; very inflammahlc ; 
soluble in 10 parts of water ; very soluble in alcohol ; dissolves 
oil and fats. Much employed as an anccsthetic. 

This ether may be regarded as the type of all the other ethers 
(oxides of radicals) which can be procured, in like manner, from 
their respective alcohols. These different oxides unite with the 
acids (just like the metallic oxides), to form compound ethers, as the 
nitric, sulphuric, phosphoric, acetic, etc. etc. Likewise, the radicals 
themselves unite with the halogens, chlorine, bromine, iodine, etc. 
to form other compound ethers— the hydrochloric, hydriodic, etc. 
ethers. The general method of obtaining these compound ethers 
is by the action of one of the alcohols on the corresponding acid, 
or on the materials for generating this acid : thus, for muriatic 
ether, use alcohol and hydrochloric acid, or alcohol, sulphuric acid, 
and chloride of sodium. 

Aldehyde, 0 + H,OJIO, old ; new, C. 2 H,0.— Procured from alco- 
hol or ether, by depriving them of two equivalents of hydrogen by 
means of oxygen. This is effected either by passing the vapor of 
alcohol through a red-hot tube ; by putting a coil of fine platinum 
wire around the wick of a burning spirit lamp ; or preferably, by 
the action of sulphuric acid on bichromate of potassium, in presence 
of alcohol ; the chromic acid which is formed oxidizes the alcohol 
into aldehyde ; — itself being converted into green oxide of chro- 
mium. 

Properties. — A limpid, colorless liquid, having the odor of apples ; 
sp. gr. .790 ; boils at 72°. 

Chloral is a chlor-aldehyde ; 3 equivalents of H being replaced- by 
3 of 01 ; CjjHC1 3 0. Chlorcd hydrate (used in medicine) is a white 
translucent solid, with a strong ethereal odor and pungent taste. 
When chloral or its hydrate is added to an alkaline solution, it is 
converted into chloroform and a formiate of the alkaline metal 
present. This fact is supposed to explain its hypnotic action, when 
taken through th» stomach into the blood. 

Acetic Acid, < ' H ().,II(), old ; new, 0,11,0,— Made by the direct 
oxidation of dilute alcohol by spongy platinum ; by distillation 
of wood (pyroligneous acid) ; and by the oxidation of alcoholic 
liquors by means of a ferment. Any of the fermented liquors, if 
exposed to the air, sour, or become changed into vinegar. Common 
vinegar is usually manufactured from wine or cider. The strongest 
acetic acid (glacial) is made by distilling anhydrous acetate of sodi- 
um with oil of vitriol. It is a volatile inflammable liquid, boiling 
at 248°, and solid at 40° ; sp. gr. 1.003 ; has a pungent smell and 
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taste ; blisters the skin. The acetates are all soluble salts. Those 
of lead, copper, potassium, and ammonium are used in medicine. 

By distilling together acetate of potassium and arsenious acid, a 
poisonous substance is procured, called the fuming liquor of Cadet, 
This is the oxide of a radical which has been isolated, and named 
Kdkodyl, C 4 H 6 As,old; new, (CH 3 )As 2 ; symb. Kd. It forms, like 
the other organic radicals, a large number of compounds, all of 
which are poisonous. 

Amylic Alcohol (Fusel Oil), C„TI n O,HO, old ; new, CII, ,0.— 
Obtained by continuing the distillation of crude corn or potato 
whiskey, after the greater part of the alcohol has conic over. 

Properties. — When pure, it is a colorless oily liquid, of a cha- 
racteristic odor, irritating and poisonous; sp. gr. .SIS; boils at 
269°; sparingly soluble in water ; burns with difficulty. 

Valerianic Acid, C, 0 H 9 O 3 ,HO, old; new, CII,,,*),. — Procured 
from amylic alcohol by oxidation, as acetic and formic acids are 
derived from ethylic and methylic alcohols ; generally made; by the 
action of chromic acid. It exists in the valerian-root, from which 
it can be obtained by distillation. 

Properties. — A colorless liquid, of an acrid, burning taste; 
sparingly soluble in water; boils at 170°. Some of the valerian- 
ates are used in medicine ; others are employed as artificial 
essences. 



CIIAPTEK III. 

RADICALS NOT HOMOLOGOUS WITH 
ETHYL. 

Benzoyl, C ; II 5 0 (new). 

Hydride (Oil of Bitter Almonds), C, ,11.0,, IT, old ; new, C,H 6 0.— 
Obtained by distillation of bitter almonds with water. It does not 
pre-exist in the almond, but is the result of the reaction of arnyg- 
dalin with pmulsin or synaptase — a nitrogenized principle — and 
water ; hydrocyanic acid is formed at the same time. 

Properties. — When pure, it is colorless, inflammable, slightly 
soluble in water, freely so in alcohol and ether ; sp. gr. 1.043 ; not 
poisonous ; but, as usually found in the shops, it contains some of 
the poisonous hydrocyanic acid. On exposure, it absorbs oxygen, 
and is changed into benzoic acid. • 

Benzoic Acid, C u H 5 0 2 0,HO, old; C 7 H 8 0 2 -— The alcohol of the 
series. Procured largely by sublimation from the balsams — espe- 
cially benzoin ; also from the putrid urine of horses and cows, result- 
ing here from the decomposition of the Mppuric acid. 

Properties. — A light, feathery, crystalline body, of an agreeable 
odor ; melts below 212°; slightly soluble in water ; freely so in 
alcohol. The benzoatcs arc all soluble. 

Benzol, or benzene, 0. 2 H 8 , old ; new, C, ; II (; . — Obtained by dis- 
tilling benzoic acid with hydrate of lime ; or by distilling bitumin- 
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cms coal. It must not be confounded with benzine — the naphtha 
of petroleum. 

Properties. — A thin, limpid, colorless, inflammable liquid ; sp. 
gr. .855 ; boils at 170°; solid at 32°. It has been regarded as the 
hydride of the radical Phenyl, C 12 II 5 , old system ; of which 
plienic or carbolic acid is the alcohol. 

Nitrobenzene (Evince of J///r6«»e),C 12 H/N"0 1 , old;new, C 6 H-(iSr0 2 ). 
— A substitution compound of benzol, in which hydrogen is substi- 
tuted by peroxide of nitrogen. Procured by acting on benzol with 
fuming nitric acid. It is a heavy, yellow, sweet liquid ; sp. gr. 
1.209 ; having an odor like bitter almonds ; boils at 415° ; insoluble 
in water ; used in perfumery, very poisonous. By nascent hydrogen 
it is converted into aniline, C 12 H Y !N", old ; new, C ti H 7 N. — Aniline is 
an oily, colorless liquid, of the density 1.028 ; boiling at 3(30°. It 
unites with acids, forming beautiful crystalline salts ; the sulphate 
gives with bichromate of potassium the splendid purple or mauve 
color so much prized in dyeing ; various other colors are derived 
from it. 

Phenic or carbolic acid has already been described. 

Clstnajniyl, C,H 7 0,, old ; new, C a H 7 0. — Like benzyl, this radi- 
cal, when combined with hydrogen, yields an oil — the oil of cin- 
namon, C 18 H 7 0 2 ,H, old ; new, C s H s O. Its hydrated oxide forms an 
analogous acid — cinnamic acid. 

Salicyl, C u H-,Oj, old ; new, C 7 H,,0 2 . — The radical of a new 
series, of which the hydride, C u H 5 0 4 ,H, is identical with the oil of 
meadow sweet. 

Saltern, C 26 H 18 0 14 , old ; new, C, 3 H 18 0 7 , is the bitter crystalline 
principle found in willow and poplar bark. 



CHAPTER IY. 

ORGANIC OR VEGETABLE ACIDS. 

These acids are widely diffused throughout the vegetable king- 
dom; many of them pre-exist in the plants, though generally com- 
bined with bases ; others are the products of the reaction of heat. 

Acetic Acid has already been treated of. 

Oxalic Acid, C + 0 () ,2HO, old ; new, C 2 H 2 0 4 . — Found in combi- 
nation with potassium and calcium in many plants, especially the 
sorrel [omlis)\ made by the action of nitric acid on most of the amy- 
laceous group, especially starch and sugar. The acid imparts oxy- 
gen to these bodies. It is in colorless crystals, somewhat resembling 
Epsom salts ; very sour, soluble in water, and poisonous. Employed 
for removing ink-stains. It is bibasic. 

Citric Acid, C 12 H fi O n ,3HO, old; new, C (i H 8 0..— Exists in the 
fruits of the genus Citrus, including the lemon, lime, sour orange, 
and citron ; also in several others, combined with malic acid ; pre- 
pared by neutralizing lemon-juice with lime, decomposing the 
citrate of calcium with sulphuric acid, and evaporating ; ocean s in 
large colorless crystals, very sour, and soluble in water ; it is tri- 
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basic. It forms salts, of which the cit rates of potassium and mag- 
nesium arc used in medicine ; distinguished from tartaric acid, by 
its forming no precipitate with potassa. 

Malic Acid, C,11,O s ,- 1io i 1)1,1 "i ,u ' w > c . n Ai drives its name 
from the apple (malum), in which it largely exists ; found also in 
the pear, plum, and rhubarb-stalk. Prepared as citric acid ; it is 
deliquescent ; of an acid taste ; bibasic. 

Tabtabic Acid, C 8 H 4 O 10 2HO, old; new, C^O,.— The acid of 
grapes, tamarinds, and other fruits, in which it. is combined with 
potassium. During the process of fermentation of wine, the acid 
tartrate of potassium is precipitated, forming a coating on the in- 
side of the casks, called argot, or tartar. When this is washed and 
purified, it constitutes the cream of tartar of the shops, KO,HO, 
C B lI 4 O 10 , old ; new, K(J 4 I1 ,0 (i . The acid is procured from the crude 
tartar by neutralizing with lime, and subsequent decomposition 
by sulphuric acid. 

Properties. — Large, colorless, transparent crystals ; very sour ; 
soluble in water ; much used in calico printing; it is bibasic; its 
most important salts are : — 

Cream of Tartar (hi tartrate), already spoken of; it is the acid 
tartrate of potassium, though improperly called bitartrate. When 
boiled with a strong base, the latter displaces the water in its com- 
position, and the result is a double tartrate. 

Tartrate of Potassium and Sodium {Bochelle Salt), K<>,NaOT + 
8HO, old ; new, KNaC 4 H 4 0 6 . — Made by boiling cream of tartar 
with carbonate of sodium ; in large colorless crystals ; soluble. 

Tartrate of Ant ha on ij <oul Potassium {Tartar Emetic), K(),SbO.,T, 
+ 4IIO, old; new, KSbCJB^O^ 1 — Made by boiling cream of tartar 
and oxide of antimony in water ; occurs in octohedral crystals ; 
soluble in water ; of an austere, metallic taste. 

Test for tartaric acid ; it gives with a salt of potassium a white pre- 
cipitate (cream of tartar). Heat converts it into pyrotartaric add. 

Racemic Acid, found in the juice of certain grapes, is isomeric 
with tartaric acid. 

Tannic Acid, C 54 H 19 0 31 ,3HO, old; new, CLHjjAv— The as- 
tringent principle of several plants, as the oak, chestnut, hem- 
lock, etc. It is best obtained by the action of common ether on 
powdered nut-galls ; the w r ater of the ether dissolves out the acid, 
while the ether retains the impurities ; it is in the form of a light 
3'ellow r ish porous mass, not crystallizable ; has a pure astringent 
taste; soluble in water, alcohol, and glycerin; reddens litmus; 
forms tannates. 

l^ests. — Gives to the persalts of iron, a deep bluish-black color 
(the basis of common ink) ; also precipitates most of the metallic 
salts; with gelatin it forms a copious precipitate, which is the basis 
of lecdher (tannate of gelatin). 

Gallic Acid, C 7 HO.,,2IIO, old ; new, C 7 H,;0 5 , is usually found 
in combination with tannic acid; believed to result from oxidation 
of the latter ; it is less soluble than tannic acid, and does not pre- 
cipitate gelatin; by heat, it is converted into pyroyallic acid, which 
is a powerful reducing agent. 

1 SbO acting here (exceptionally) as a univalent radical. 
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CHAPTER Y. 

ORGANIC OR VEGETABLE ALKALIES. 

The vegeto-alkalies, or alkaloids, constitute a peculiar class of 
bodies. They are found in various plants, always in combination 
with some acid, which itself is frequently peculiar in its nature, 
and not occurring elsewhere in the vegetable kingdom. They are 
generally very insoluble in water, but soluble in hot alcohol, and 
some in ether. Their taste in solution is intensely bitter; and their 
action on the animal economy very powerful ; hence, they are valu- 
able as medicines. They all contain nitrogen, and are of very 
complex composition. None of them have yet been artificially 
made. Only the most important will here be noticed. 

Morphia, C 34 H 19 N0 6 -f 2HO, old ; new, C 17 II ]M N0 3 .— Found in 
opium, along with narcotina, codeia, theoaina, papaverina, etc., 
combined with mcconic acid, as a meconate ; obtained from an 
infusion of opium by means of ammonia, which precipitates the 
morphia and other alkaloids. It is in small shining crystals, color- 
less; almost insoluble in water; very soluble in hot alcohol; nearly 
insoluble in ether ; forms soluble salts with the acids, the most 
important of which are the sulphate, muriate, and acetate. 

Tests.— Nitric acid gives a blood-red color with it (so it does 
with brucia and delphia) ; it gives a blue color with perchloride of 
iron ; decomposes iodic acid, liberating iodine. 

Narcotina, C 4r H 25 NO u + 2HO, old ; new, C.,,H. 2;i N0 7 , is sepa- 
rated from the other principles of opium by boiling ether, which 
yields it by evaporation. 

Codeia, C 3r H. 21 NO s -+- 2HO, old ; new, C 1S H 21 N0 3 , is freely solu- 
ble in alcohol or ether, and partly so in water. It produces no 
color with the salts of iron. 

In testing for opium in case of poisoning, the aim is always to 
identify the meconic acid, the presence of which is conclusive. It 
is extracted by means of alcohol, acidulated with muriatic acid ; 
when concentrated, the solution strikes a blood-red color with the 
persalts of iron, which is not removed by corrosive sublimate ; by 
which it is distinguished from sidphocyeinor/en. 

QuiNlA, C 40 H M N 2 O 4 + 6110, old; new, C 20 H 24 N 2 O 2 . — Is one of 
the active principles in Peruvian bark ; exists in combination 
with hinic arid. Occurs in light flocculent masses, also in crystals. 
Very little soluble in water ; soluble in alcohol and chloroform ; 
slightly so in ether. The tannate, oxalate, tartrate, and acetate 
are insoluble. Its solution in water has an opalescent appearance. 

Tests. — Produces an emerald-green color in chlorine wafer and 
ammonia. With acetic acid, alcohol, and tincture of iodine, it 
gives beautiful green plates (Herapath). 
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CnSTCHONIA, C 10 TT,,1S" .0,, old; new, C,JI,,X,0.— Exists with 
quiuia in the Peruvian bark ; crystallizes. Differs from quinia in 
not giving the green color to chlorine water and ammonia. Used 
in medicine as a suhstitute for quinia. The most important salt 
of quinia and cinchonia is the sulphate. 

Quinidia and Cinciionldia are isomeric, respectively, with 
quinia and cinchonia. 

Quinohlinc appears to be a mixture of uncrystallizable quinia 
and cinchonia ; it is sold under the name of extract of bar/:. 

By the action of heat on quinoidine two new isomeric bodies arc 
developed — quinicine and cinchonicine, which arc chiefly remarkable 
for the mode in which they affect the plane of polarized light. 

Strychnia, (J, ,11, X .(>,, old; new, (',,11, No. This, along 
with hrucia, is the active poisonous principle of the Strychnoa 
Nux Vomica, St. Ignatius' bean, and false Angustura bark. The 
alkaloids exist combined with igasuric acid. When pure, in wdiite 
crystals ; of an intensely bitter taste ; scarcely soluble in water ; 
much more so in alcohol ; slightly in ether ; most in chloroform. 
Its salts are crystalline and soluble, and excessively poisonous. 

Test. — The beautiful play of colors when touched with a drop 
of sulphuric acid and a fragment of bichromate of potassium or red 
prussiate of potash; also tlie tetanic spasms produced by it in the 
frog (the physiological test of Dr. Marshall Hall). 

BbTjcia, C«H 2(i :N 2 0 8 + 8H0, old; new, C.II .,.>%(>■■ — Is "ion- 
soluble in water than strychnia. Distinguished from strychnia by 
the red color produced by nitric acid. 

VERATBIA, C lil II-,N.,O lfi , old; new, C a .JI-,N./) 8 . — Exists in the 
Veratrum album and viridc. 

Aconitia, C i;0 II| : NO,„ old ; new, C :m H i; NO : . — The active prin- 
ciple of the aconite. It is the most poisonous of the alkaloids. 
The best test is the numbness produced by the application of the 
smallest particle upOn the tongue. 

Atropia, C m H 23 1T0 8 , old ; hew, C 17 H 3S K0 3 . — From belladonna. 
In silky crystals ; partially soluble in water. 

Besides the above there are also emctid or cmetin from ipecacu- 
anha ; delphinia from delphinum ; pipcrina or piper in from pepper ; 
caffein and thein from coffee and tea ; theobrontin from cocoa 
(cacao); 1 coma from conium maculatum ; nicolina or nicotia from 
tobacco (the two latter are oily liquids). 

There are also numerous neutral bodies, containing no nitrogen, 
which frequently constitute the active principles of the vegetables 
in which they occur. Some of these are salicin, phloridzin, san- 
tonin, colocynthin, digitalin, colchicine gentianin, quassin, elattrin, 
etc. etc. 

1 Caffein, according to Fownes, is mcfhyl-throhromin ; but some chemists 
assert that caffein, tliein, and theobromiu are identical. 
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CHAPTER VI. 

ARTIFICIAL ORGANIC BASES. 

These are very numerous, and are mostly substitution com- 
pounds. The best mode of studying their constitution is by com- 
paring them with ammonia ; for, like ammonia, they all contain 
nitrogen, have alkaline properties, and combine with acids to form 
salts. They may, indeed, be considered as ammonia, in which one 
or more equivalents of hydrogen are replaced by the same number 
of equivalents of the compound radicals, ethyl, methyl, etc. thus 
on the old method : — ' 

(1.) NH, Ammonia. 

^(Gi H 5 )II 2 . . . Ethyl-ammonia, or Ethylamine. 
N (CiH-JJi . . . Diethyl-ammonia, or Diethylamine. 
N(CiH 5 )3 • • • Triethyl-ammonia, or Triethylamine. 
Under the new arrangement, these will be : 

Ammonia. 

g C 2 H 5 H 2 Ethylamine. 

5>2*5»1» H Diethylamine. 

■NlCjHg), Triethylamine. 

In the same way, we have the different methyl-ammonias, the 
amyl-ammonias, and the phmyl-ammonias. Under the last we 
fold ptenylamirie, or aniline, N"(C 12 H 5 )H 2 , old notation; new, 
JN (0 6 J±-)li 2 . 

-^S ain , all three equivalents of hydrogen may be replaced by 
three distinct compound radicals, thus, methyl- ethyl- eimyl-amine. 

(2) Ammonium, NH 4 , is known only in combination. In its 
compounds, we may, in like manner, replace the hydrogen. Thus 
NII.Cl may become OT ; .(G\H : ,)C1, chloride of ethylammonium (new, 
MI..(C,H ,)C1) ; or chloride of etiethylammonium ; or all the hydrogen 
may be replaced by three distinct radicals, as chloride of methyl- 
ethyl- o?»?/Z-ammonium. 

(3) The hydrogen of the introduced radical may be further 
replaced by the halogens, chlorine, iodine, etc. ; by NO,, (NO„ 
new system) ; by certain metals, and by alcohol radicals ; thus, 
in the aniline series : — 

Aniline (Phenyl-amine). Nitraniline. 
Chloraniline. Zincaniline. 
Bromaniline. Ethylaniline. 
Bibromaniline. Methyl- ethyl- amylaniline. 

Tribromaniline. 

(4) The nitrogen of the ammonia or ammonium may be replaced 
by phosphorus, arsenic, or antimony, thus : — 

37 
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As(C,H,),, new, AsfCLHA, . Triethylarsine. 

Sb(C,H-) 4 I, new, Sb(C.,ll i ) ;! I. i . Iodide of tctrethylstibammonium. 

P(C 4 Hj 3 , new, P(C a H 6 ), . . Triethylphosphine. 

These compounds are occasionally found in organic bodies, or 
result as products of their decomposition. 

Of the above-named substances, the most important is aniline. 
This is prepared by heating carbolic acid (phenol) with ammonia 
in sealed tubes ; or, by more complicated processes, from indigo or 
nitrobenzene. Aniline is a thin, colorless, oily liquid, witli ;i 
burning taste and taint aromatic odor. It is volatile, boiling ;it 
260° F. It becomes yellow and resinous upon long exposure to 
the air. Sp. gr. 1.028. It is moderately soluble in water ; freely 
so in alcohol and ether. Although neutral to test-paper, it forms 
many crystallizable compounds with acids. With chromic acid, it 
has a characteristic reaction, producing a deep greenish or bluish- 
black precipitate. Solution of chloride of lime gives with aniline 
a violet color. 

Aniline is the source of some much-admired colors for dyeing ; 
as aniline purple or mauve, aniline red (magenta, fuchsine, etc.) or 
rosaniline, aniline blue, yellow, and violet. These dyes are some- 
what less permanent than those of a mineral nature ; and unwhole- 
some effects attend the processes of their manufacture, as well as, 
in some instances, wearing next to the skin garments colored with 
them. Perhaps the most valuable practical application of the 
methods of modern chemistry has been the artificial production 
(through the investigations of Schunk, Graebe, Liehermann, and 
Perkins) of alizarin, the coloring principle of madder, from anthra- 
cene, a hydrocarbon obtained from coal tar. 



CHAPTEK VII. 

OILS AND FATS. 

OrLS are divided into two classes, fixed and volatile. The former 
produce a greasy stain on paper, permanent when heated ; the 
stain of the latter is dissipated by heat. Oils are also divided into 
vegetable and animal oils, or fats. There is no essential difference 
between these two classes ; they vary chiefly in their degree of 
consistence. Oils have more or less attraction for oxygen : some 
of them to such an extent as to produce combustion when in con- 
tact with light inflammable substances, as cotton. This is apt to 
occur with linseed oil. From this results the division of oils into 
drying — such as linseed, poppy-seed, etc., oils, and non-drying; the 
former are used in painting. 

The parts of plants which contain most oil are the seeds. Olive 
oil is procured from the fruit itself. 

Properties. — Generally they are lighter than water; their melt- 
ing point varies ; some are solid at ordinary temperatures (the fats); 
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others are fluid. In general, the greater the proportion of their 
carl 'nn, the lower their melting point. 

Fixed Oils. — Ohtained from vegetables by crushing the seeds 
or other portions, and subjecting to strong pressure, with heat. 
From animals, by melting, so as to allow their escape from the fat 
cells. 

Properties. — Usually colorless, or of a slight yellow tinge ; of 
very little odor and taste ; frequently, however, a peculiar odor is 
imparted by the presence of a volatile fatty acid, as butyric, capric, 
etc. Insoluble in water ; nearly so in alcohol (except castor oil, 
which is freely soluble) very soluble in ether, benzol, and the vola- 
tile oils. Heated to near 500° they change color, and evolve 
offensive odors ; above 500° they decompose into several odorous 
bodies, among which is acrolein, C 6 H 4 0 2 (new, C 3 H,0), an acrid 
body; at a still higher temperature, they give off light and heavy 
carburetted hydrogen. 

They all consist of carbon, hydrogen, and oxygen.' Although 
apparently homogeneous in their composition, they in reality con- 
tain several proximate principles — stearin, margarin (palmitin), 
and olein or elain. The two former are solid, the latter is liquid, at 
ordinary temperatures. Stearin is the solid principle of animal fats; 
margarin or palmitin of vegetable oils : olein is the fluid principle 
in both. These principles can be isolated by the action of boiling 
alcohol, which, on cooling, deposits the stearin and margarin, but 
retains the olein. The palmitin may be separated from the 
stearin by ether ; and the olein from the alcohol by distillation. 
These three principles consist, respectively, of a peculiar fat acid 
— stearic, palmitic, and oleic — united to a common base, glycerin. 

Saponification. — When a fixed oil is boiled with an alkali in 
water, a soap is formed, produced by the chemical union of the 
fatty acid with the alkali, and setting free the glycerin. Common 
soft soap, made by the action of the lye of wood ashes on fat, is a 
stearate of potassium. Hard soap is made from soda. If a soap be 
decomposed by an acid, the particular fatty acid contained in the 
soap will be precipitated, while the alkali unites with the decom- 
posing acid used. The formation of lead plaster is a true instance 
of saponification, an oleo-margarate of lead being formed, while the 
glycerin is retained in the water. 

Fatty Acids. — These may be obtained as above mentioned by 
decomposing soaps by a mineral acid. They are generally homo- 
logous with acetic acid. Most of them are liquid, volatile, and 
generally of a highly offensive odor. The highest members of 
the series are solid, white, fusible, volatile, tasteless, and inodor- 
ous. 

Glyceric, C 6 H r 0 6 , old ; new, C 3 H g 0 3 ; propenyl alcohol. — Ob- 
tained from fats, by the action of steam at the temperature of 
500° ; also in the process of saponification. It is a colorless, inodor- 
ous, syrupy liquid, of a sweetish taste, 'and fermentable ; sp. gr. 
1.273 ; soluble freely in water and alcohol ; insoluble in ether ; does 
not become dry or rancid when exposed to the air. It is a power- 
ful solvent. It cannot be distilled alone without decomposition ; 
combines with acids. Nitro-glijcerinis formed by a cooled mixture 
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of nitric and sulphuric acids on glycerin. It is a very explosive 
substance; colorless; oily; sp. gr. 1.(3; very poisonous. 

Glycerin does not pre-exist in fats, but is formed during Saponi- 
fication. It may be regarded as the oxide of allyl. 

Spermaceti. — Found in the cranium of a certain species of whale, 
in union with an oil. It has a crystalline structure ; melts at 
120°; somewhat soluble in boiling alcohol; also in ether. It is 
sapouilied with difficulty — two substances resulting, culled ctlial 
and ethalic acid. 

Wax. — This substance, whether procured from the bee or from 
the pollen and leaves of flowers, consists of two distinct principles 
— cerin and myricin. They may be separated by boiling alcohol. 

Volatile Oils. — These are very numerous in the vegetable 
kingdom, imparting their peculiar flavor to plants. Obtained 
usually by distillation with water ; sometimes by expression. 

Properties. — When pure they are colorless, but generally have 
a slight tinge ; powerful odor and taste ; do not saponify ; absorb 
oxygen when exposed to the air ; slightly soluble in water ; inisci- 
ble with fixed oils in all proportions; very soluble in alcohol and 
ether. They are conveniently divided into (1) those composed of 
carbon and hydrogen ; (2) those containing carbon, hydrogen, and 
oxygen ; (•'!) those containing sulphur. 

The first class are all isomeric with Oil of Turpentine, C I0 H U . 
They are inodorous when absolutely pure, but as commonly seen 
have more or less odor. They become retinoid by absorption of 
oxygen. VThe following are examples of this class : Oils of tur- 
pentine, copaiba, camphor, black pepper, hemlock, juniper, savin, 
lemon, and orange. 

The second class (containing oxygen) constitute the great bulk 
of the volatile oils. They consist of two proximate principles, one 
a solid (stcaroptin) ; the other liquid (clcaoptin). 

The third class (containing sulphur) are very pungent, and of a 
powerful odor. The oils of garlic, horseradish, assafoetida, and 
mustard are examples. 

Campiioks and Resins are the products of oxidation of the vola- 
tile oils. 

Camphor, C in H 8 0. old ; new, G, n H Ki O, may be regarded as the 
type of the group. It is a solid, colorless, volatile, inflammable 
body, nearly insoluble in water ; soluble in alcohol. 

The Resins are usually found in plants associated with some vola- 
tile oil. Common rosin (colophony) is a good illustration. It is 
procured by the distillation of crude turpentine ; the volatile oil 
of turpentine passes over, leaving the resin behind. They arc in- 
soluble in water ; soluble in alcohol; in volatile and fixed oils ; 
inflammable ; yield in distillation carburetted hydrogen and other 
products. They may be saponified. The most common resins are 
rosin, lac, copal, mastic, dammar, and dragon's blood. 

Amber is a fossil resin. 

Balsams are compounds of resin, volatile oil, and benzoic acid. 
The balsams of Peru and Tolu are examples. 

Caoutchouc, or India rubber, and (jutta percha are the dried juices 
of certain tropical plants. They are insoluble in water and alco- 
hol ; sparingly soluble in ether and volatile oils ; very soluble in 



ANIMAL COMPOUNDS. 



437 



chloroform. By heating with sulphur, the elasticity of caoutchouc 
is increased, and its structure otherwise changed ; it is then said 
to be vulcanized. 



CHAPTER VIII. 

ANIMAL COMPOUNDS. 

The albuminous or protein bodies comprise Albumen, Fibrin, and 
Casein, with others of less importance. The chemical formulae of 
these three bodies have not been positively settled ; but their ana- 
lysis gives, in 100 parts, the following results : — 

Albumen. Fibrin. Casein. 

Carbon 53.5 52.7 53.83 

Hydrogen 7.0 6.9 7.15 

Nitrogen 15.5 15.4 15.G5 

Oxygen 22 0 23.5 ) 

Sulphur 1.6 1.2 23.37 

Phosphorus .... 0.4 0.3 ) 

Albumen.— Found nearly pure in the white of eggs (whence its 
name) ; in the serum of the blood ; and in vegetables. 

Properties. — Exists in two states : as a liquid, in the white of 
eggs, in serum, in the humors of the eye, in lymph and chyle ; and 
as a solid (probably somewhat modified) in brain and nerves, in 
skin, glands, membranes, etc. , and in the seeds of plants. In the 
former condition it is colorless and tasteless, soluble in alkaline 
solutions ; in the latter, it is translucent, horny, and amorphous. 
Albumen is coagulated by heat, nitric acid, corrosive sublimate, and 
other metallic salts, tannin, creasote, alcohol, and by electricity. 
Owing to the action of corrosive sublimate, it is used as an antidote 
for that poison ; making with it an inert compound. 

Vegetable albumen (cmulsin) may be procured best from almond- 
cake, after the oil has been pressed out. It has nearly all the pro- 
perties of animal albumen. 

Fibrin. — Exists in a fluid and solid state ; the former, in blood, 
chyle, and lymph ; the latter (myosin), in muscles and coagulated 
blood. Can be procured from muscles ; or preferably by whipping 
freshly drawn blood with a twig ; the fibrin adheres to it in long 
white filaments. The characteristic of fibrin is its spontaneous 
ci »agulability. This is the reason why blood coagulates when drawn 
from a vessel. The average in the blood in health is 2 to 3 parts in 
1000. Albumen is converted into fibrin in the body, by a process 
of oxidation. 

Vegetable fibrin (gluten) is the opaque, white, tenacious matter, 
obtained by washing wheaten flour in a stream of water ; the 
starch is carried away, leaving the gluten behind ; it is the nitro- 
genized, and therefore the true nutritious ingredient in flour. 

Casein. — Exists in milk, and is the basis of cheese ; it owes its 
fluidity in milk to the presence of an alkali ; if this be removed by 
an acid (spontaneously, by lactic acid, in the souring of milk), the 
casein is precipitated. 
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438 



CHEMISTRY. 



Vegetable casein (legumin) exists chiefly in peas, beans, etc. 5 it 
closely resembles the casein of milk. 

There arc a number of albuminoid bodies which can only be 
mentioned here : globulin, pyvn, nvueosin, ptyalin, pancreatin, neurin, 
cri/stallin, etc. 

From either albumen, fibrin, or casein, protein may be obtained 
by dissolving them in an alkaline solution, and then precipitating 
with an acid. 

The gelatinous group comprises gelatin, ostein, and chondrin ; they 
constitute the basis of bones, cartilages, tendons, skin, membranes, 
etc. 

Gelatin. — Procured by long boiling of bones, skin, or tendons 
(not from cartilage). When pure and dry, it is a transparent, 
colorless, inodorous solid; soluble in boiling water; insoluble in 
alcohol and ether; its aqueous solution gelatinizes on cooling. 
Familiar varieties of gelatin are glue, size, isinglass, and calf's foot 
jelly. It is soluble in all dilute acids except tannic. It is not 
precipitated by alum, acetate, or subacetatc of lead. It is charac- 
terized by being precipitated by tannic acid, even when in minute 
quantities. Ostein is bone-gelatin. 

Chondrin. — The variety found in cartilage differs from gelatin 
in being precipitated by acetic acid, nitric acid, and subacetatc of 
lead. 

Creatin, C s H a N : ,0 4 + 2HO, old; new, C.II.N ,0.,. 211,0.— Ex- 
tracted from the juice of flesh. It is a neutral body; in brilliant 
colorless crystals ; soluble in boiling water ; of a bitter acrid taste. 

Creatines, C s II 4 !N a 0. i , old ; new, C JLN ( ), is formed from cre- 
atin by the action of acids, which remove the elements of water. 
It occurs in crystals ; has an alkaline reaction, and combines with 
acids to form salts. 

Inosinic acid is also found in the juice of flesh. 

The different solids and fluids of the body — nerve-substance, 
blor>d, bile, milk, urine, etc. — contain various interesting principles ; 
but the space here allowed will admit only of a very cursory ex- 
amination of the most important of them. For a more detailed 
account, the student is referred to the division of Physiology. 

Bones consist of variable proportions of animal and earthy 
matters ; the former (ostein) being in the proportion of about one- 
third ; the latter (chiefly phosphate and carbonate of calcium), about 
two-thirds. Teeth have a similar structure, but contain more 
earthy matter. 

Nerve-substance. — The brain and nerves are composed of about 7 
to 9 per cent, of albumen ; 5 to 14 of peculiar fatty principles, and 
75 to 80 of water. Among the fatty principles, the most important 
are, cerebric and oleo-phosphoric acids, with cholesterin and Urithvn. 
Both the acids contain phosphorus. Protagon has been obtained 
by Liebreich from brain-substance. 

Blood is composed, proximately, of water, albumen, fibrin, cor- 
puscles, salts, extractive and fatty matter. The water amounts 
to about 784 parts in 1000 ; the corpuscles (consisting of globulin 
and haemoglobin, or red coloring matter), 131 parts ; albumen, 70 ; 
salts (of sodium, potassium, calcium, magnesium, and iron), 0 ; 
fibrin, 2.2 ; extractives, etc., 6.77. 
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Bile.— In man, has a sp. gr. of 1.018 ; is neutral ; of a bitter 
taste. Contains in 1000 parts, 880 of water; 90 of ghjcocholate and 
taurocholate of sodium; 15.24 of other salts (chloride of sodium, car- 
bonates of sodium and potassium, phosphates of sodium, potassium 
calcium, and magnesium) ; 13.42 of bilicerdin, cholesterin, and fats} 
and 1.34 of mucus. 

Tests.— Nitric acid produces a grass-green color with the bili- 
verdin. A solution of sugar and sulphuric acid, added to a solu- 
tion of bile, and gently warmed, produces a deep reddish-purple 
color (Pettenkofer). 

Urine.— hi its normal state, is a clear liquid, of an amber color ; 
sp. gr. 1017 to 1030, depending on the nature of the food and drink ; 
has an acid reaction when first secreted ; becomes alkaline on 
standing, and deposits its mucus and salts. 

Urine contains, in 1000 parts, about 9G7 of ivatcr ; 14 of urea ; 
1 of creatin and crcatinin; 2 of wastes of potassium, sodium, and 
ammonium; 8 of salts (phosphates of sodium, potassium, calcium, 
and magnesium, chlorides of sodium and potassium, sulphates of 
sodium and potassium) ; 10 of mucus and coloring matter. 

Urea, C 2 H 4 ]^ 2 0 2 , old ; new, CN,H 4 0, constitutes nearly one-half 
of the solid portions of the urine about 400 grains are discharged 
daily from a healthy adult, the amount varying chiefly with the 
diet and exercise. It is obtained as a nitrate by concentrating the 
urine to one-third, and adding nitric acid. It is the principal out- 
let for the effete nitrogen of the system. 

Properties. — In colorless neutral prisms, soluble in water and 
alcohol ; forms salts with acids ; is easily decomposed, in contact 
with a ferment, into carbonate of ammonia and water. It is 
identical with the cyanate of ammonia, H"H 4 0,C 2 NO, and can be 
artificially formed. 

Uric Acid, C^H.^O^ + 2HO, old; new, OjKJB^O,.— Exists in 
healthy urine in very small quantities; is procured from the excre- 
ment of serpents and birds. It is a soft, white, crystalline powder; 
soluble in 10,000 parts of water ; insoluble in alcohol and ether. 

Tests. — A few drops of pure nitric acid cause decomposition ; 
if this be now gently heated to dryness, a deep red stain is left, 
which, when cool, is to be touched with a drop or two of solution 
of ammonia, when a rich purple (murexide) is produced. 

Hippuric Acid, C 18 H 8 ]$~0 5 ,HO, old ; new, C„IIyiN"0 :! , replaces uric 
acid in the urine of the herbivora. When such urine is allowed to 
putrefy, this acid is converted into benzoic acid. 

The different phosphates of the urine are held in solution by the 
acid phosphate of sodium. When the urine becomes alkaline, they , 
are deposited. 

Mode of Testing Morbid Urine. 

A few simple experiments will generally enable us to determine 
this question. The urine should first be tested with blue and red- 
dened litmus paper, for acidity or alkalinity ; next, its sp. gr. 
should be determined by means of the urinometer ; the deposits, 
if any, should be allowed to subside, after which the clear liquid 
should be poured off, and the portion containing the sediment 
should be examined first. 
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In the majority of cases the urinary deposits will be found to 

consist of one or other of the following: urate of amrrumiZ or 
sodium earthy phosphides, uric acid, and oxalate of lime (oxalate' of 
calcium). v 1 

First, warm a little of the turbid urine in a test-tube over a 
spirit lamp ; if it readily clears up by the dissolving of the sedi- 
ment, the deposit most probably is one of the urates 

Secondly , if the deposit does not dissolve by heat, add to sonic 
ot the turbid urine a few drops of acetic acid ; if this readily dis- 
solves it, it most probably consists of one or more of the earthu 
phosphates. * 
Thirdly, if the deposit is soluble neither by heat nor in acetic 
acid try some of it with dilute hydrochloric acid; if soluble in this 
and the acid solution yields when neutralized by ammonia a white 
precipitate, it is probably oxalate of calcium. 

Fourthly, if the deposit proves insoluble b V the three foreeoira 
agents, it may be tested for uric acid. Should the deposit Drove 
to be none of the above-mentioned substances, it may be examined 
lor mucus, pus, blood, cystine, chylous, and fatty matter 

In examining the clear urine from which a deposit has sub- 
sided or which contains no deposit, the first points to be deter- 
mined are acidity or alkalinity, and the specific gravity. If the 
sp. gr is higher than L025, the urine may contain sugar, or an el 
cess of urea. The presence of sugar is determined by Trmimur^ 
test, which consists in adding to a small quantity of the suspected 
urine in a test-tube a few drops of a solution of sulphate of copper 
and then solution of potassa in excess ; the tube is then to be held 
over the flame of a spirit lamp until it boils ; a reddish precipitate 
determines the presence of sugar. An excess of urea is shown by 
adding to a few drops of the urine, in a watch-glass, an equal 
quantity or pure nitric acid, and cooling ; if crystals of nitrate of 
urea torm, the urea was in excess. 

The presence of albumen is determined by boilin" a little of the 
JT 1 ^ test-tube ; coagulation, more or less dense, takes place ; 
3^1 d X 0f a f 6 n0W added > Which WlA increase the 

strong !, fr ^ it * ta . albume n. » the urine should be 
nSKSateadder 11 * P reci P itatcd * *■■/ 
^T^T!^ P ^J ateS ia excess are detected by boiling the urine, 

KpSkmSSt* ; but on addition of the acid ' 

nf l lhtLY me J S yer y*j&\ c °lored, it probably contains an excess 
he Snffl \TZL ° r bh0d > or P«rpurin is present, which may 
be identified by the appropriate tests. 

e^mination of morbid urine, the microscope affords in- 
3«?3S ai • ; , f- dr °I? ° r two of the «rine being placed upon the 
glass slide yielding often abundant evidence of the excess of any of 
tne solid constituents. 

Urinary calculi are composed chiefly of one or more of the fol- 
owing substances : uric acid, urate of ammonium, phosphate of lime 
(pnosptiate ot calcium), ammonio-magnesian phosphate, and oxalate 
of calcium, besides some rarer forms. 
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CHAPTER I. 

' DEFINITIONS. 

TnERE are in the, animal, vegetable, and mineral kingdoms, a 
vast number of substances which, when taken internally, are. 
capable of influencing the human system. Such substances are 
divisible into aliments, medicines, and poisons. 

Aliments furnish material for growth and development. 

Medicines so influence the various functions, or modify the 
constituents of tbe body, as, when properly administered, to aid 
nature in returning from disease to health. 

Poisons subvert the normal functions or destroy the structure 
of the body so as to produce disease or death. It is evident that 
the boundaries of these divisions are not exact. Thus an aliment 
is capable, in certain states of the system or in over-quantities, of 
acting as a poison — as sugar in diabetes — fruits in diarrhoea. Iron 
and cod-liver oil are at once nutriments and medicines; opium, 
belladonna, strychnia, and most of the more powerful medicines, 
in over-doses are virulent poisons. 

Pharmacology or Materia Medica is the science which treats 
of medicines. 

Toxicology, that which treats of poisons, including medicines 
in poisonous doses. The chief subdivisions of Materia Medica, 
are, Pharmacy, which has for its province the preparation or com- 
pounding of medicines, and Therapeutics, which considers their 
application to disease. 



CHAPTER II. 

ACTION OF MEDICINES. 

It is evident that an aliment to act must be first absorbed and 
then assimilated so as to form an integral portion of the living 
structure. A medicine may or may not be absorbed though 
when not absorbed it is perhaps more strictly a remedy than a 
medicine; use these terms as we may, a medicine never, as such, 
forms a necessary portion of the living being ; just m proportion 
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as it is assimilated into it does it become an aliment. When a 
medicine then is swallowed, or enters the living being in any way, 
unless it have a merely local action, it is absorbed, taken up by toe 
veins and circulated through the system with the blood, reaching 
the most hidden and remote parts. Most medicines have what is 
termed an ({ffinity for some one or more organs, that is, they espe- 
cially act on, and influence the life-action of such parts. Tims 
Epsom salts, though passing through the whole structure, acts on 
the bowels ; whilst opium throws the weight of its power OD the ner- 
vous system; broom, copaiba, etc., act on the kidneys, and so on. 

It is evident that though the direct action of a medicine is thus 
upon the organ or organs for which it has an aflinity, yet as every 
organ of the body is more or less under the influence of every 
other organ, the whole system must feel the effects of such action. 
Thus a powerful dose of salts acts first on the bowels, purging 
violently, and as the result of this the whole system may be more 
or less weakened. Again, in a case of dropsy, broom is adminis- 
tered, and the kidneys excited ; the water thus drawn away from 
the blood causes it to take up the effusion in the cellular tissues, 
and the dropsy is removed. The diuresis is the prima i; v effeel of 
the broom, the consequent absorption and removal of the water 
the SECONDARY effects. The SECONDARY or THERAPEUTICAL 

effects of a medicine are then the consequences of the Primary, 
It is evident that in the majority of instances a medicine is admin- 
istered for its indirect or secondary effects. When c astor oil is 
given to remove some offending substance from the bowel, we 
desire its primary effect, but when a purgative is used to deplete, 
to influence a dropsy, etc., we desire its secondary effects. The 
primary effocts of a medicine may be seen in the part to which it 
is applied or in some distant organ. Thus, nitrate of silver applied 
to an ulcer alters the action of that portion which it touches, hut 
turpentine introduced into the stomach affects the kidneys. 

Medicines which act on the part to which they are applied are 
said to act locally; the others remotely. As was before stated, 
remote action is generally preceded by absorption. The proofs of 
such absorption are the finding of the drug in the blood and its 
being thrown off, changed or unchanged, in the secretions, The 
smell of the drunkard's breath is familiar to all— potassa soon 
renders the urine alkaline ; a purgative given to the nurse affects 
the infant, who takes her milk. Medicines, or more strictly poisons, 
have even been found in the solid tissues of the body ; as lead in 
the wasted muscles of the paralytic. The only other way medical 
impressions can be conveyed is through the nervous system ; that 
this is not the usual method, is proven not only by the facts cited, 
hut also by the circumstance that if the circulation in the limb 01 
an animal he interrupted, and a poison be injected into the limb, 
no effect is produced, although nervous communication be intact ; 
but fatal symptoms rapidly come on, when the interruption to the 
return of the blood is removed. 

Absorption is dependent upon endosmofiis, and takes place 
principally through the veins. Not only is this true of medicines, 
hut also of food and poison, the lacteal or lymphatic system mostly 
playing a secondary part. Thus Magendie tied the lacteals, and 
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administered mix vomica, which very soon caused symptoms of 
poisoning, but when the veins were tied, the laeteals beino- free no 
effect was produced. (Endosmosis is explained under the head of 
Physiology.) It is evident that the rapidity of the absorption 
and consequently of the action of a medicine, depends on a variety 
of circumstances ; as the chief of which may he enumerated : the 
part to which it is applied, the state of the circulatory system, the 
solubility of the medicine, and the power which it has of passing 
rapidly through a living membrane. If the part to which it is 
applied be covered with a thick, dense epidermis, or poorly sup- 
plied with bloodvessels, or if the circulatory system be excited, and 
the distended veins incapable of holding more than is already in 
them, it is evident absorption will take place very slowly. On the 
other hand, the absence of epidermis and an abundance of relaxed 
bloodvessels greatly favor absorption. 

To be absorbed, medicines must be in solution, or in the form of 
vapor. Otherwise, it is plain, endosmosis cannot occur ; but many 
substances insoluble in ordinary menstrua, are either changed in 
the stomach and bowels, or else meet there some fluid capable of 
dissolving them ; thus metallic iron is changed into a soluble salt 
in the stomach. Though absorption is thus necessary to a remote 
effect, yet it must be borne in mind that many local remedies pro- 
duce secondary effects. Thus, a blister may cause sufficient irrita- 
tion to throw the whole system into a fever ; a corrosive poison 
which destroys the stomach will produce profound collapse. 

All remedies act in one of three ways : either mechanically, 
chemically, or vitally (dynamically). Examples of mechanical 
remedies are, a splint ; cowhage, which destroys parasites by 
piercing them ; a bandage, checking the circulation of a poison, etc. 
Examples of chemical action are sulphuric acid, or potassa, destroy- 
ing a tissue by extracting its water and decomposing it; soda 
rendering the urine alkaline, etc. A medicine which acts vitally, 
influences in some occult way the life-force, the cell activity of a 
part, sometimes increasing, sometimes lowering, sometimes merely 
altering it. As examples may be mentioned, opium and alcohol 
stimulating nervous activity, tobacco and veratrum viride depress- 
ing it ; turpentine exciting the cells of the kidneys and lungs, etc. 

EXHIBITION OF MEDICINES. 

Medicines are commonly introduced into the system through the 
mucous membranes, the skin, or, sometimes, the cellular tissue. 
The most common channel is the stomach. Its powerfully solvent 
secretions and great vascularity fit it for dealing with both insolu- 
ble and soluble substances. After the stomach, the rectum is most 
commonly employed. Absorption takes place with considerable 
rapidity in it ; but it has no power of working up insoluble sub- 
stances. It is employed more especially when the stomach rejects 
everything, or the patient is unable to swallow ; at times it is used 
when it is desired to affect a neighboring visens ; as enemata of 
laudanum in strangury. Turpentine injections are occasionally 
employed to arouse' the nervous system by their local action on the 
rectum. 
39 
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Medicines may be applied to the skin, in order to affect the 
system, either encpidermically, or cndermically ; that is, to the 
sound skin, or to the skin deprived of its epidermis. The ender- 
mie method is chiefly used for the introduction of a morphia salt. 
Thus, in sickness of the stomach, a small blister is frequently 
applied to the epigastrium, the cuticle is cut, and half a grain of 
the sulphate of morphia diluted with a little powdered starch is 
dusted on the denuded surface. 

Medicines are introduced into the system by the sound skin, i. p., 
enepidermieally, by means of inunction and baths, either of vapor 
or water. The simplest form of administering the vapor-batb is 
to elevate the patient's knees, he being closely covered up in bed, 
and place at his feet hot bricks wrapped in wet flannels; or the 
vapor may be introduced under the bedclothes, by nesting the. 
simple or medicated water and conducting the steam by means of 
a la rge funnel, the nozzle of which is inserted beneath the covers. 
When the vapor of a solid substance, as cinnabar or sulphur, is to 
be used, the patient should be placed on a stool, and a large piece 
of sail or India-rubber cloth should be so cut as to lit very closely 
around the neck and shoulders of the patient, and to fall on the 
floor at some distance from his person. A piece of heated iron 
may then be placed in the centre, beneath the stool, and the drug 
may be laid on it ; or the solid may be vaporized by heating it on ;i 
tin plate above a spirit lamp. Care must be taken to prevent the 
inhalation of the acrid fumes. 

Inunction, or anointing, is sometimes used when the same medi- 
cine is also being introduced through the mouth, in order very 
rapidly to impress the system; thus, formerly, it was much in 
vogue when salivation was desired. At present, inunction is 
ran ly employed in order to affect the system. In practising it, an 
ointment should be made of such a nature as to readily melt at the 
temperature of the body, and this should be rubbed upon the in- 
side of the thighs, or other portions of the person where the cuticle 
is thin. Medicines are, however, much more frequently applied to 
the skin for their local than remote action ; thus, sulphur-ointment 
is used to destroy the itch insect; and the whole array of lini- 
ments, lotions, poultices, etc. , are employed for their local effects. 
Medicines are applied for their local action, not only to the skin, 
but to the various mucous membranes ; as instances may be men- 
tioned the various eyewashes ; injections in gonorrhoea ; gargles ; 
nitrate of silver in gastric irritation ; and the inhalation of medi- 
cated vapors in chronic bronchitis. 

Narcotics and other medicines are very frequently administered 
hypodcrmically, i.e., by injecting a concentrated solution into the 
cellular tissue beneath the skin ; which is done with a small syringe, 
having a sharp, needle-like steel nozzle, easily forced through the 
skin. This process is also practised with other remedies. The 
action of medicines thus introduced is very rapid and decisive. 

DOSES. 

The dose of a medicine is evidently not a fixed quantity, but 
varies within certain limits, being influenced by the amount of 
effect desired to be produced, the condition, age, sex, temperament, 
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idiosyncrasies, and habits of the patient, as well as the method of 
administration. 

Condition. — The influence of disease is seen in the large 
amount of alcoholic stimulants borne, when the nervous systemls 
depressed by a fever poison, or by the venom of the rattlesnake. 

Age. — The young are much more susceptible to the influence of 
medicines than the middle-aged, as are also the aged. The 
increased susceptibility of children is more marked in regard to 
some drugs than others. The rule of Dr. Young is, however, 
pretty general in its application; but narcotics and acrid sub- 
stances must be given in less doses, whilst calomel and castor oil 
may be more freely administered. The rule is, to add 12 to the 
age and divide by the age ; the adult dose to be divided by the 
resultant. Thus, in a child 6 years old, 6 + 12 = 18, divided by 
6 = 3. The dose for such a child is thus one-third the dose for 
the adult. 

Sex. — Females are more susceptible than men, requiring smaller 
doses. During pregnancy, strongly perturbating medicines, as 
emetics and drastic cathartics, must be used with gn at caul inn, 
and during menstruation, everything calculated to arrest or disturb 
the How must be avoided. 

Temperaments (constitutional peculiarities characterizing 
classes of persons), as well as Idiosyncrasies (peculiarities of 
individuals), evidently greatly modify the action of drugs, and 
must be ascertained and remembered in prescribing. Thus the 
lymphatic, flaccid individual is not so easily influenced by stimu- 
lants as one of a sanguine or choleric temperament. 

Habit. — The system becomes accustomed to and tolerant of 
most medicines when frequently repeated. This especially applies 
to the narcotics : witness, the tobacco or opium devotee, as com- 
pared with those who are unaccustomed to the use of either drug. 

Administration.— The dose varies somewhat with the organ 
through which it is given. Thus, by the rectum one-third more 
may be given than by the stomach. Enderniically, at least one- 
half more may be exhibited. In the use of the enepidermic 
method, the dose is seldom measured. A somewhat smaller 
quantity should be administered hypodermically than by the 
stomach. 



CHAPTER III. 

MEDICINES. 

The United States Pharmacopceia, or the recognized 
materia medica standard of the American physician, is divided 
into the materia medica list and the preparations. 

Materia Medica List is an enumeration of drugs. 

Preparations are various forms of those drugs, made by the 
apothecary, ready for immediate exhibition. 

The following are the officinal preparations. 
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SOLIDS. 

Pilulje (Pills). — Small globular masses, intended to bo swal- 
lowed without chewing. Large doses and deliquescent salts' 
should not be exhibited in this form. Efflorescent salts 2 may be 
rendered fit to be made into pills by lirst driving oil' their water of 
crystallization by heat. 

Some substances (as extracts) may be made into pills by the use 
of a little water; others require the intervention of some viscid 
material, as gum, mucilage, syrup, honey, etc. Crumb of bread 
may be used, when the salt in it is not incompatible with the 
medicine. Pills must not be too large. One should not contain 
more than three or four grains of a vegetable, or live or six of a 
mineral substance. Sometimes they are coated with sugar or 
gelatin, to disguise their disagreeable taste. 

Puxveres (Powders), — Medicines winch are not too bulky, too 
disagreeable, nor too acrid, maybe exhibited in this form. Oily 
or deliquescent substances are unfit for administration in this way. 
Efflorescent salts may be prepared by heating. Powders may be 
prepared by means of the mortar and pestle and subsequent sifting, 
or by precipitating the substance from its solution. Sometimes 
levigation and elutriation are practised. 

Levigation is the rubbing of the moistened material between 
two hard flat stones. In practising elutriation, the powder is 
agitated in water, the coarser portions allowed to subside, the 
supernatant liquid poured off and allowed to settle, and the fine 
powder thus obtained is dried. The objection to powders is their 
liability to deterioration and adulteration. They may be admin- 
istered in syrup, or dry, in sugar. 

Trochisci (Troches- -Lozenges).- — Little tablets which are inten- 
ded to be slowly dissolved in the mouth. They are especially 
used for their local impression upon the mouth and fauces. They 
are generally made with tragacanth and sugar. Gum arabic may 
be used, but it dissolves more rapidly than gum tragacanth. 

Coxfectiones (Confections) — Soft solids made with sugar. 

Extract A (JEkdracts) are prepared by evaporating either the 
expressed juice ; decoction, or infusion (watery extracts ) ; or the 
tincture (alcoholic extracts). They are usually administered in 
pills. 

Resixje (Besins). — These are the, active resinous principles of 
drugs, obtained by precipitating their tinctures with water. There 
are but three of them officinal — resins of scammony, podophyllum, 
and jalap ; all purgatives. 

Suppositoria (Suppositories).— These, now officinal 3 in the 
United States Pharmacopoeia, are very important. They -ire little 
cones made of some substance which melts at the temperature of 

1 Deliquescent (Hqueo, I flow — de, down) salts are such as absorb 
water from the air and melt in it. 

" Efflorescent (effloresco, I flower) salts are. such as give off their water 
of crystallization and are converted into a loose powder. 

a Official is the more correct term, though not so commonly employed. 
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the body, intended to be inserted into the rectum. They are usually 
made of cocoa butter, and wax. ' 

Unguenta (Ointments).— Soft solids, melting at or near the 
temperature of the body, intended to be used by inunction 

Cerata (derates).— Moderately soft substances, intended for 
external application, capable of being spread at ordinary tempera- 
tures, but not melting with the heat of the body. They usually 
contain wax. J 

EMFLASTBA (Plasters).— Solid substances, becoming more or less 
viscid at the temperature of the body, spread on muslin, skin, 
linen, or some similar material, and designed for external applica- 
tion. 

Cataplasma (Poultices).— These are not officinal in the IT. S. P. 
They are soft, very moist plasters, which are intended to relax the 
parts to which they may be applied. The most ordinary materials 
of which they are made, are flaxseed meal, mush, bread and milk- 
ground slippery elm bark, etc. 

Charts (Papers).— Medicated papers for external application, 
now officinal, are the Charta Caniharidis and Charta Sinapis. 
Brief immersion in warm or tepid water should precede the use of 
the paper, either of cantharides or of mustard. 



LIQUIDS. 

Decocta (Decoctions).— Watery preparations of crude vegetable 
substances, made by boiling. Drugs which contain much starch, 
mucilage, or whose activity depends on some volatile substance, 
are not suitable for exhibition as decoctions. Watery preparations 
(except mixtures) of any drug, whose activity depends upon an 
oily, resinous, or other principle insoluble in water, are of course 
ineligible. 

Infusa (Infusions). — Watery preparations of crude vegetable 
substances, made with cither cold or hot water, without boiling. 
Cold water is preferable, when the active principle is volatile, or 
there exists in the crude drug starch, or other inert substance, 
soluble at a high temperature, but not at a low one. Infusions 
maybe made by maceration, percolation, or displacement. In mace- 
ration, the drug is allowed to soak in the menstruum for some days. 
In percolation the water is made to percolate, or run through, a 
mass of the material. Displacement is founded upon the fact t hat 
when a powder is saturated with a liquid, the latter may be forced 
out of it by adding more of the same liquid, which displaces the 
former. The powdered drug is packed in a cylinder, upon a per- 
forated diaphragm, and an amount of water is added sufficient to 
thoroughly wet it. After a time more water is poured upon it, 
which displaces the first ; this process is repeated again and again, 
until the drug is exhausted. 

Liqtjores (Solutions). — Solutions in water of non-volatile sub- 
stances (Liquor Calcis). 

AquJE (Waters). — Solutions in water of volatile substances 
(Aqua Chlorini). When waters are impregnated with a volatile 
oil, they are usually made by first rubbing up the oil with car- 
bonate of magnesium, and then with the water, and filtering. 

39* 
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MiSTURiE (Mixtures). — These consist of one or more insoluble! 
substances suspended in water by means of gum. or some similar 
material. When the dissolved principle is an oil, the mixture is 
called an emulsion. Mixtures of assafu'tida and other gum-resina 
arc made by simply rubbing them up with water, the gum holding 
the resin in solution. 

Mucilagines (Mucilaycs). — Aqueous solutions of gummy or 
mucilaginous substances. 

Liximenta (Liniments). — Oily or soapy solutions, intended for 
external use, generally rubefacients. 

Enemata (Enemas. Clusters — Injections). — These are liquid 
preparations for injection into the rectum. They are not officinal 
in the U. S. 1'. 

Tinctur^e. — Tinctures are alcoholic solutions of non-volatile 
substances. Strong alcohol is generally preferred, where the sub- 
stance is entirely insoluble in water (as a resin), but diluted when 
this is not the case. 

SPIRITTJS ( Spirits) arc alcoholic solutions of volatile substances 
(Spiritus Camphor®). 

Vina ( Wines). — These are solutions in sherry vim . 

OLEORESiNiE (Oleoresins). — Concentrated semi-solid prepara- 
tions, consisting of a resin and volatile oil combined. They are 
obtained by evaporating an ethereal solution of the crude drug. 

Olea Destillata [Distilled Oils). — Volatile oils obtained by 
distillation. 

Extracta Feuida (Fluid Extracts). — These are concentrated 
fluid preparations, in most instances of such a strength that a 
fluidounce represents a troyounce of the crude drug. They arc 
generally made by evaporating a tincture or infusion ; sugar fre- 
quently being added as a preservative. 

Succi (Juices). — Very concentrated preparations, of which two 
only are officinal in the U. 8. Pharmacopoeia ; Succus Conii and 
Succus Taraxaci. Each of these is made by the addition to every 
five measures of the fresh juice, of one measure of alcohol. 

Syrupi (Syrups).- — Preparations in which there is sufficient 
sugar to form a dense viscid fluid. 

Meleita (Honeys). — Solutions in honey. The only officinal 
(U. S. P.) are Mel Rosse and Mel Sodii Boratis. 

Aceta ( Vinegars). — Solutions in vinegar. The only officinal 
(U. S. P.) are, Acetum Sanguinaria?, Opii, Lobelia;, Scilla;. 

Glycerita (Glycerites or Glyceroles). — Solutions in glycerin. 
Eivc such preparations are now officinal ; those of Carbolic Acid, 
Gallic Acid, Tannic Acid, Tar, and Borate of Sodium. 

The weights of the U. S. Ph. are derived from the TROY POUND. 
They are as follows : — 

The pound it. ") ( twelve ounces, I = 57fi0 grains. 



The measures of the U. S. Ph. are derived from the "Wine Gal- 
lon. They are as follows : — 




eight draclims, "> = 480 grains, 
three scruples, = GO grains. 
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The gallon (C) 
The pint 
The lluidounce 
The fluidrachm 



contains 



( eight pints, O. 

j sixteen ilnidourices, f3. 

eight fluidrachms, fs. 

sixty minims, m. 



A drop and a minim are not necessarily the same. For waU r 
they are nearly so ; but the drops of tinctures are smaller oi 
laudanum 2 drops are equal to 1 minim. 

The imperial or avoirdupois weights and measures used in the 
British Pharmacopoeia are as follows : — 



Weights. 



1 pound 
1 ounce 
1 grain 



1 gallon . . 
1 pint . 
1 lluidounce 
1 fluidrachm 
1 minim . . 



lb. 

07.. 

gr- 



16 ounces = 7000 grains. 

• • . . = 437.5 grains. 

• • • ■ = 1 grain. 



Measures. 



C . . = 8 pints . . . 

O. . . = 20 tluidounces 

fl. oz. . = 8 fluidrachms 

fl. drm. = GO minims . . 

min. . = 1 minim . . 



Ovii.j. 

fl. OZ. XX. 

fl. drs. viij. 
min. lx. 
min. j. 



At 00° F., a pint of distilled water (imperial measure) weighs 
3750 grains. 

Metrical Weights. 



Metrical Weights. 

1 Milligramme 
1 Centigramme 
1 Decigramme . 
1 Gramme . . 
1 Decagramme 
1 Hectogramme 
1 Kilogramme . 



Exact Equivalent 
in Grains. 



Approximate Equiva- 
lent in Grains. 



.0154 
.1543 
1.543 
15.434 
154.340 



6S 



... lj 

... gr. xv. 

. . . Sijss. 

1,543.402 JHj By. 

15,434.023 ftij Syiij. 



Approximate Measures. 

One teaspoonful — fsj. 
One tablespoonful = fsss. 
One wineglassful = fsij. 



CLASSIFICATION OF MEDICINES. 

It is evident that some classification of medicines must be made, 
would we study them to advantage, either as individual entities or 
in their relations one to the other ; and, also, that such classifica- 
tion may be a mere arbitrary arrangement, or may be founded on 
the relations of the properties of medicines. The former sort 
of classifications are sometimes called the empirical; as an example, 
may be cited the alphabetical arrangement, adopted in the U. S. 
Pharmacopoeia. Of the second set of classifications— the so-called 
rational classifications— the two which have attracted the most 
attention are: 1. That which groups them in accordance with the 
natural relations of the animals, plants, and minerals which pro- 
duce them, the so-called natural history classification. 2. That 
which arranges them in accordance with their action on the human 
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system — the §o-callcd physiological classification. There are 
several of these classifications in vogue, but as they are alter all 
merely pegs to hang out ideas on, it is not worth while to discuss 
more than one of them. The one adopted in this manual is that 
of Prof. Geo. B. Wood, as modified, and at present taught, by 
Prof. Carson, of the University of Pennsylvania. In it medicines 
arc first divided into those which act upon the solids and fluids of 
the body, and those which act on foreign substances in the body. 
The latter class includes only two subdivisions — the antacids, or 
medicines which neutralize acid in the system; and anthelmintics, 
medicines which kill worms and expel them from the alimentary 
canal. The former class is divided into two great sub-classes : 1. 
General Remedies. 2. Local Remedies. 1. Substances which 
exert an influence on the system, acting through the medium of the 
circulation or through the nervous system. They are divided into 
three orders : Stimulants, which elevate the functions generally 
above the natural standard ; sedatives, which depress them below 
the natural standard; alteratives, which slowly change nutrition, 
and thereby supersede diseased action. — Stimulants are again 
divided into permanent s. and diffusible s.; the former of these in- 
cludes astringents which excite the vital contractility, and tonics 
which increase the amount of vital contractility in the system, 
giving tone to it. Diffusible stimulants include the two divisions, 
arterial s. and cerebro-nervons s., the latter being subdivided into 
cerebral, nervous, and excito-motor stimulants. Sedatives include 
only two ultimate divisions : arterial and nervous sedatives. Il is 
in the distribution of agents which act upon the brain and nervous 
system, that the greatest difficulties of classification exist, and the 
arrangement adopted continues to be to some extent inexact. 

Local Remedies are divided : 1. Into those which afleet/wnc- 
tional activity. 2. Those which affect the structure of a part. 3. 
Those which act mechanically. 1. Divided into emetics, which 
cause vomiting ; cathartics, which purge ; diuretics, which increase 
the urine ; diaphoretics, which increase perspiration ; expectorants, 
which increase the secretion from the lungs ; emmenagogues, which 
increase the menstrual flow ; sialagogues, which increase the sali- 
vary secretions ; errhines, which increase the nasal secretions. 2. 
Medicines affecting structure are divided into rubefacients, which 
irritate and inflame the skin ; episjmstics, which vesicate the skin; 
escharotics, which produce the death of the part to which they are 
applied. 3. Local remedies Avhich act mechanically are : demul- 
cents, which protect the surfaces to which they are applied from 
irritation ; emollients, which soften and relax the skin ; diluents, 
which dilute the secretions. 
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TABLE OF CLASSIFICATION. 

L Substances which act upon the Solids and Fluids of 
the Body. 



g I Stimulants. 



g I Sedatives. 



Permanent. 



Diffusible. 



Astringents, 
ics. 



f Asti 
\ Ton 

( Arterial. 



(Cerebral, 
Nervou«, 
Excito-motor. 



j Arterial or Refrigerants, 
( Nervous. 



/Emetics, 
Cathartics, 
Diuretics, 
Affecting func- ) Diaphoretics, 
tions. {Expectorants, 

Emmenagogues, 
Sialagogues, 
\Errhines. 
Affecting struc- f Rubefacients, 
ture. i Epispastics, 

( Escharotics. 
( Demulcents, 
Mechanical. \ Emollients, ■ 
uents. 



n. Substances which act on Foreign Substances in the 

Body. 

Antacids, 
Authelmintics. 



CHAPTEE IV. 
ASTRINGENTS. 

Astringents are substances which can cause contraction and 
consequent increase of the firmness and density of living tissue, 
without impairing its vitality. They act dynamically and che- 
mically. Most of them are capable of coagulating albumen out of 
the body; but it is evident that they can do this but to a very 
limited extent when applied to living tissue, else they would cause 
death, and act as caustics rather than as astringents. In many 
instances they exert their power after being absorbed into the 
blood; and if they acted chemically on the tissues, coagulating 
their albumen, they would first coagulate the albumen of the 
blood. They cannot therefore act chemically to any great extent. 
Almost all living tissue is endowed with contractility, i. c, with 
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the power of drawing its particles nearer together under Hie influ- 
ence of appropriate stimuli, and such stimuli are astringents. 
Very many substances are astringents, when locally applied, which 
possess other medical properties in so much greater a degree, 
that when taken into the blood their astringent effects are entirely 
lost in some other overwhelming impression. Such is alcohol. 
There are many astringents that are powerfully tonic ; indeed the 
line between these two classes it is very difficult to draw. Thus 
sulphuric acid taken internally ads both as tonic and astringent 
There are therefore many officinal astringents which arc not 
included in the following, and must be looked for under other 
lu ads. The most obvious effect of astringents, when locally ap- 
plied, is shrinking and increased pallor of the part ; when taki a 
internally, diminution of secretion and contraction of the capillary 
vessels. They are used locally to produce contract ion of abnor- 
mally relaxed parts, to overcome local passive congestion of the 
smaller vessels, and to arrest profuse secretions. They arc admin- 
istered internally to arrest profuse hemorrhagic or other dis- 
charges, as in haemoptysis, leucorrhoea, diarrhoea, night sweats, etc. 
They must never be used in either way when there is acute inflam- 
mation, as they then act simply as irritants ; but when the acute 
stage is past they are very useful. Thus, in the early stage of 
dysentery they are generally to be avoided, but afterwards they 
may be exhibited with benefit. 

They are divisible into two classes, the vegetable and the min- 
eral astringents. 

VEGETABLE ASTKINGENTS. 
Acidum Tannicum. Tannic Acid. 

The active principle of all the vegetable astringents. Obtained 
from galls, by the action of washed ether. Whitish, feathery, very 
light powder, with an astringent, bitterish taste, and slight pecu- 
liar odor. Precipitates solutions of gelatin, albumen, alkalies and 
their carbonates, vegetable substances containing alkaloids (as 
opium), forming tannates. Freely soluble in water, less so in 
alcohol. Two varieties — (a) Gallo-tannic and (b) kino-tannic acid. 

(a) Exists in galls, oak-bark, etc. ; strikes a bluish-black color 
with persdlts of iron. Converted by oxidation into gallic acid; 
the officinal variety. 

(b) Exists in kino, catechu, etc. ; generally associated with a red 
coloring matter ; strikes a greenish-black, with persalts of iron. 
Converted by oxidation into an insoluble apothema. 

Incompatwles. 1 — Alkalies and their carbonates, alkaloids and 
vegetable substances containing them, mineral acids, iron salts, etc. 

Therapeutics. — Purely astringent. Useful in diarrhoeas, hemor- 
rhages from the stomach and bowels ; is thought to be converted 
into gallic acid before entering the blood. Dose, gr. v-xx, in pill 
or solution. 

1 All the vegetable astringents have of course the same incompatibles. 
These are therefore not again alluded to in the text. 
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Unguentum Acidi Tannici. Ointment of Tannic Acid. — Strength, 
30 grs.-Jj. Used for hemorrhoids, etc. 

bllyceritum Acidi Tannici. Glycerite of Tannic Acid. — Strength, 
.5 ij in Oss of glycerin. An excellent preparation for local applica- 
tion ; as in leucorrhoea, etc. It will sometimes bear dilution with 
water. 

Acidum Gallicum. Gallic Acid. 

Obtained by exposing gallo-tannic acid to air. In minute acicu- 
lar crystals, whitish. Sparingly soluble in cold water ; freely 
in hot water and alcohol. Produces deep bluish-black color with 
persalts of iron. Does not precipitate with gelatin. 

Therapeutics. — Preferred to tannic acid in hemorrhages from 
remote organs, to which access is to be had only through the blood 
(as in hematuria, haemoptysis, etc.), as it is believed to enter that 
fluid more readily. Dose, gr. v-xx, in powder or pill. 

Galla. Nutgalls. 

Morbid excrescences produced upon the gall oak of Syria and 
Asia Minor (Quercus infectoria) by the puncture of an insect 
(Cynips quercusfolia). Roundish, irregularly tuberculated, £ to H 
inch in diameter. Taste, astringent, bitterish. Two varieties — 
(a) white, (b) blue. 

(a) Very light. Hollow, with a hole in each made by the in- 
sect in eating his way out. Whitish color. 

(6) Heavier and more solid. No hole, the insect still in. Smaller, 
less mature, but more valuable. Bluish color. 

Therapeutics. — Pure astringent. Seldom used except for manu- 
facture of tannic acid. Dose, gr. x-xx, in powder. 

Tinctura Gallce. Tincture of Nutgalls— -Strength, gij-Oj. Used 
as a test, and as a gargle in relaxed fauces, etc. 

Unguentum Gallce. Ointment of Nutgalls.— Strength, gj, lard 
3vij used as a local astringent. 

Quercus Alba. White Oak. 

Inner bark of the indigenous white oak. Whitish. Taste, pecu- 
liar and astringent. Odor, feeble and peculiar. 

Therapeutics— Astringent, rarely used internally, but as a local 
application. 

Decoctum Quercus Albce.— Strength, gj to Oj. Useful in leucor- 
rhoea, flabby ulcers, etc. , as a wash. 

Quercus Tinctoria. Black Oak. 

Inner bark of the indigenous black oak. Reddish-brown. Used 
in dyeing under name of Quercitron. 

Therapeutics.— Same as last. Stains the linen. 

Catechu. Catechu. 

Obtained by evaporating a decoction of the heart-wood of the 
Acacia catechu, a native of India. Occurs in masses or fragments 
of a dull, dark, reddish-brown color, short resinoid fracture, and 
peculiar astringent taste. The finest specimens are more shmmg, 
and closely resemble kino. There are several non-officinal varie- 
ties. Pale catechu, which occurs in small cubes, is obtained from 
the Uncaria gambir. Terra Japonica is an inferior variety ot this, 
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extensively used in the arts. Catechu contains catechuic acid, a 
variety of kino- tannic acid. 

T herapeutics. — A simple, powerful astringent. 

Infusion Cutcc.hu Compositum. Compound Infusion. — Catechu, 
£ss ; Cinnamon, gr. CO ; Boiling water, Oj. Used in chronic 
diarrhoea. Dose, fgss-fsj. 

Tinctura Catechu. — Strength, catechu, siij ; Cinnamon, ^ij ; Di- 
lute alcohol, Oij. Docs not gelatinize so readily as tr. kino. Dose, 

Kino. Kino. 

The inspissated juice of the Pterocarpus Marsupium, a tree 
which grows in the East Indies. The juice is obtained by making 
longitudinal incisions through the hark, and is then carefully dried. 
Besides the ordinary kino, the East Indian, there are three varie- 
ties : 1. African, derived from (he Pterocarpus erinaceus ; 2, West 
Indian or Jamaica, from the Coccaloba uvifera; 3, Botany Bay 
kino, from the Eucalyptus resinifera. These are at presenl very 
rarely if ever seen in our markets. East Indian kino occurs in 
angular brittle fragments of variable size, of a dark-red color, with 
a resinous shining surface. The taste is peculiar and astringent. 
Yields to water and alcohol. Contains kino-tunnic and kinovk 
acids (red coloring matter, kinic red). 

Therapeutics. — Pure astringent. Dose, gr. x-xx. 

Tinctura Kino. Tincture. — Strength, .^iss-Oj. Should he re- 
cently prepared ; apt to gelatinize and become inert. Dose, fjjj ij. 

Krameria. Rhatany. 
Boot of Krameria triandra, a native of west coast of South 
America. Diameter, from one-fourth to an inch. Length, from a 
few inches to several feet. Sometimes simple, sometimes much 
branched. The bark is reddish-hrown, easily separable ; in it 
most of the virtues of the root reside. Wood, reddish ; taste, 
astringent ; odor, very slight. Contains kino-tannic and krumcric 
acids. 

Therapeutics. — Powerfully astringent and slightly tonic. Never 
given in substance. 

Infusum Kramerice. Infusion. — Strength, §j-Oj cold water. 
Dose, f^-fgiij. 

Extraction Kramericr. Extract,. — Made by evaporating cold in- 
fusion. Dose, gr. x xx, in pill or powder. 

Tinctura Kramerice. Tincture. — Strength, 3iij-Oj, dilute alco- 
hol. Dose, f.^j-fsiij. 

Syrupus Kramer kn. Syrup. — Extract of rhatany, §ij ; Sugar, 
% xxx ; Water, Oj. An elegant astringent in the bowel complaints 
of children. Dose, f3ij-f3ss. 

Haematoxylon. Logwood. 

The heart wood of the Haematoxylon Campechianum, a native 
of Central America. A very dense, heavy, hard wood of a dark 
reddish color and sweetish astringent taste. Contains tannin 
(blue black variety) and licerfuttoxylin or hematin. The latter is the 
crystallizable coloring principle. 

Therapeutics.— A mild, unirritating astringent. Never given in 
substance. 
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Decoction.— Strength, 5j-Oj. Dose, 



Decoctum Hazmatoxylon. 

Extraction tfamatoxyli. Extract. — Made by evaporating de- 
coction. A very dark, hard extract, whose sweetish taste pecu- 
liarly fits it for administration to children. 

Dose, gr. v-xx. Should be given in solution. 

Geranium. Geranium. 

The rhizoma of Geranium maculatum, an indigenous plant 
flowering in June, with large purple, often spotted, flowers, grow- 
ing to a height of from one to two feet. Occurs in grayish pieces 
two to three inches long, one-fourth to one-half inch thick much 
wrinkled and tubereulated, often with numerous rootlets. Taste 
astringent. Contains gallo-tannic acid. 

Therapeutics.— Our best native astringent. For administration 
to children, gr. v-x in half a tumblerful of milk, given as often as 
necessary. Dose for adult, gr. x-xx, in infusion. 

Rubus. Blackberry. 

The root of Kubus Canadensis (Blackberry), and Tt. villosus 
(Dewberry). The bark, in which resides all the virtue, is gr;i\ ish- 
brown. Contains gallo-tannic acid. 

Tlu rapeuties. — A mild astringent. Dose, gr. x-xxx, in infusion 
or decoction. 

TJva Ursl. Uva Ursi. 
The leaves of the Arctostaphylos uva ursi (Bearberry), a native 
of Northern Europe and Ame- 



rica. Leaves thick, leathery, 
wedge-shaped, 1 to H inch 
long, with entire margins, 
and smooth upper, reticulated 
lower surface. Odor, hay-like. 
Taste, peculiar, somewhat aro- 
matic, bitterish, and astringent. 
Yields to water and alcohol. 
Contains gallo-tannic acid, bit- 
ter extractive, and ursin, a pe- 
culiar, crystallizable, power- 
fully diuretic principle. 

Therapeutics. — Astringent 
and tonic, with a tendency to 
act on the kidneys. Used in 
cases of chronic cystitis, cystor- 
rhoea, stone, etc., when an as- 
tringent, soothing action on the 
bladder is desired, as well as in 
chronic nephritis. Its astrin- 
gent principle has been detected 
in the urine. Dose, gr. xx-xxx, 
t. d., in powder or infusion. 

Decoctum Uvce Ursi. Decoc- 
tion. — Strength, oj-Qj- Dose, 
fjii-iij. 
40 



Fig. 240. 
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Extractum Uvce Ursi Fhridum. Fluid Extract. — Dose, fjjj. 
Chimaphila. Pipsisst wa. 

The leaves of the Chimaphila pipsissewa, a small Indigenous 
evergeen plant, with thick, dark-green leaves clustered at the top 
of the stem ; height 2 to 3 inches ; leaves, wedge-lanceolate, of a 
uniform green color ; serrate. Contain bitter extractive, tannin, 
etc. 



Fig. 241. 




Chimaphila Umbellata. 



Therapeutics. — Tonic and astringent. Has been recommended 
in scrofula, and chronic nephritic and cystic disorders. 
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Decoctum Cliimaphilce. Decoction.— Strength, 5j-Qj. Dose Fi- 
iij t. d. ' OJ 

Rosa Gallica. Red Rose. 

Petals of Kosa gallica, a native of Europe. Contain tannin and 
volatile oil. 

Therapt idics.— Mild astringent. Used chiefly as an elegant ad- 
junct and vehicle. 

Infusum Boscc Compositum. Compound Infusion.— Red rose Sss • 
Diluted sulphuric acid, fgiij ; Sugar, giss ; Water, Oijss. Refrige- 
rant and tonic. Color, beautiful red. Also Confer! ion of Bdses 
(used principally in making pills) ; Money of Hose— Syrup of lied 
Hose, both used only as vehicles. 

Rosa Centifolia. Hundred-leaved Rose. 

Petals of Rosa centifolia. Contain volatile oil, no tannic acid. 
Not astringent. 

Aqua Bosob. Bose Water. — Strength, §iij-Oj. Used as an ele- 
gant vehicle in collyria (eye-washes), etc. 

Unguentum Aquae Bosoe. Ointment. Cold Cream. — Oil of 
sweet almonds, f^iijss ; Spermaceti, |j ; White wax, gr. exx ; Rose 
water, fjij. An elegant soothing and protective application to 
excoriations, etc. 

Granati Fructus Cortex. Pomegranate Rind. 
Granati Radicis Cortex. Bark of Pomegranate Root. 

The product of Punica granatum. Pomegranate rind occurs 
in sections or fragments, thicker and denser than dried lemon-peel, 
which it resembles. It has an astringent, bitterish taste. Both 
contain largely of gallo-tannic acid, as do also the flowers. 

Therapeutics. The rind is a pure astringent. Dose, gr. xx, in 
decoction. The root bark is employed as a vermifuge in cases of 
tapeworm ; it generally nauseates, and purges slightly. It should 
be given in decoction, 3,j-Oj. Dose, f^j. 

The root of the Potentilla tormentilla and the unripe fruit of 
the Persimmon (Diospyros Virginiana) are also officinal under the 
names of Tormentilla and Diospyros. They are simple astringents. 

Creasotum. Creasote. 

This is a product of the distillation of wood-tar. It is a color- 
less, oily liquid, a little heavier than water. Its odor is strong and 
peculiar ; taste, very pungent. It is caustic in its action on the 
mouth or skin. Boiling point, 426° F. When strongly heated, it 
burns with a smoky flame. It coagulates albumen. It is neutral 
to test-paper ; is soluble in caustic potassa, and dissolves resins, 
fats, camphor, and the volatile oils. Carbolic acid is frequently 
sold for it in the shops. 

Physiological and Therapeutical Effects.— Taken internally in 
lar^e amount, creasote is a powerful irritant poison. Applied 
externally it whitens and destroys the skin. Taken in moderate 
amount, diluted, into the stomach, it often acts as a diuretic ; its 
characteristic odor being perceived in the urine. More largely 



412 



MATERIA MEDICA. 




given, it may cause strangury. Medicinally, creasote is most 
useful in relieving obstinate vomiting, and in checking hemor- 
rhage, especially from the stomach or bowels. Dose, 1 drop, in 
aromatic water or mucilage. 

Aqua Oreasoti. Creasote Water. — Strength, f3j in Oj ; Unuuudum 
Creasoti. Ointment, f^ss in 5j of lard. 

MIX E R A I, AST 1 1 1 XG EXTS. 

Aluminii et Potassii Sulphas. Potassa Alum. 

The sulphate of aluminium and potassium occurs in colorless 
octohedral crystals, slightly elllorescent, inodorous, of sweetish 
astringent taste. It is found mixed with im- 
purities in alum Stone iii Italy, and is also large 
ly manufactured from alum slate, a mixture of 
bisulphuret of iron, alumina, and various sub- 
stances. This is exposed to air, then stratified 
with wood, and set on fire. The sulphur is 
oxidized into sulphuric acid, unites with the alu- 
mina and with the potassa of the wood ashes, 
and forms the salt, which is purified by solution 
and crystallization; The iron is converted into 
the sesquioxide and set; tree. Soluble in water : 
insoluble in alcohol. Solution precipitated by ammonia and 
potassa; coagulates albumen. 

Inrimipatibl.es. — Alkalies and carbonates; lime-water; magnesia 
and its carbonate, acetate of lead. 

Therapeutics. — A powerful, somewhat irritant astringent. In 
teaspoonful doses, a stimulating emetic. Its principal use is as a 
local application ; seldom used internally. It has been strongly 
recommended in colica pictonum in 5 gr. doses. It may be given 
as alum whey, made by boiling 5ij in a pint of milk, and straining 
Dose, f^ij. 

Alumen Exsiccatum. Dried Alum. — When alum is heated, its 
water of crystallization is driven otT, and it is changed into a white 
powder. This is a very mild caustic, used to diminish exuberant 
granulations. 

Alumen. Ammonia Alum. 

Physical properties precisely those *>f last. The ordinary alum 
of the shops. Potassa and a little water cause it to evoive tin; 
odor of ammonia. 

Therapeutics. — Same as last. 

Aluminii Sulphas. Sulphate of Aluminium. 
A white powder, or in lamellar crystals. 

Therapeutics. — Used externally as an astringent, antiseptic, 
determent application. In saturated solution slightly caustic. 
Sometimes used to preserve bodies for dissection. 

Plumbum. Lead. 

Mostly obtained from galena (sulphide of lead). The salts of 
lead unite sedative powers to great astringency. Their sedative 
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properties enable us to use them earlier in inflammations than the 
other astringents ; indeed the acetate is used as a local application 
even during the height of inflammation, and is often useful in cases 
of dysentery when other astringents would aggravate. The pro- 
tracted use of almost any salt of lead produces chronic lead poison- 
ing, colica pictonum, characterized by very obstinate constipation 
with twisting umbilical pain, knotted abdominal muscles, loss of 
appetite 5 soon followed by paralysis and great atrophy of the 
extensors. This affection occurs as the result of the use of 
water, cider, wine, etc., contaminated with lead, and is often 
se n in those exposed to the vapors of lead, as solderers, white 
lend makers, etc. Iodide of potassium is said to act as a specific 
causing the lead to be eliminated. Special symptoms should be' 
appropriately combated. The soluble salts of lead in over-dose 
act as irritant poisons. Sulphuric acid, or some soluble sulphate, 
should be given early, as the antidote, forming the totally insoluble 
sulphate of lead. For the same reason, dilute sulphuric acid has 
been recommended as a prophylactic drink against the chronic 
poisoning. 

Plumbi Oxidum Semivitreum. Litharge. 

Obtained by exposing melted lead to air. A heavy, tasteless, 
insoluble flesh-colored, scaly powder. 

Emplastrum Plumbi. Lead Plaster. — Made by decomposing 
olive oil by litharge, the oleo-palmitatc of lead being formed anil 
glycerin set free. Used as a protective application, and as the 
basis of most plasters. 

Plumbi Carbonas. Carbonate of Lead. White Lead. 

Made by exposing lead to fumes of vinegar in pots covered with 
decomposing manure. A subacetate is first formed, which is 
decomposed by the carbonic acid from the manure. A white, 
inodorous, insoluble powder, soluble in water containing C0 2 , 
very poisonous when taken internally for any length of time. 

Tlierapeutks. — Used as a local desiccant and sedative. 

Unguentum Plumbi Carbonatis. Ointment. — Gr. xxx-3j to an 
ounce of lard. 

Plumbi Acetas. Acetate of Lead. Sugar of Lead. 

Obtained by dissolving the oxide or carbonate in distilled vine- 
gar. In small acicular, colorless, efflorescing crystals, of a sweet, 
astringent taste and peculiar odor, very soluble in water. 

Incompatibles. — Mineral acids, alkalies, alkaline earths, and car- 
bonates ; tannic acid. Opium is chemically, but not therapeutically 
incompatible (the meconatc of lead is precipitated). 

Therapeutics. — Used internally in internal hemorrhages, diar- 
rhoea, in dysentery, cholera infantum. Externally, as a sedative 
application in inflammation ; to a mucous membrane, the strength 
of solution may be gr. j-iv in fgj ; to skin, gr. x-xx in fa.j of 
water ; often very usefully combined with opium, both for general 
and local use. Dose, gr. j-iv. 
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Liquor Plumbi Subacetatis. Solution of the Subacetute of Ltad. 
Goulard's Extract. 

Made by boiling litharge and acetate of load together, Its che- 
mical constitution varies. A transparent fluid of a BWeetish 
astringent taste and alkaline reaction. By exposure, absorbs 
carbonic acid from tbe air, and precipitates carbonate of lead, an 
acetate being left in solution. Should tberefore be kept in closely 
stopped bottles. 

Incompatibles. — Tbose of acetate, also gum arabic and starch. 

'Therapeutics. — Used only as a local sedative application, must 
lie diluted. 

Liquor Plumbi SubareUdis Dilutus. Dilute Solution. Lead Water. 
— Strength, fxij-Oj of water. 

Cereilum Plumbi Subacetatis. Goulard's Cerate. — Contains tbe 
solution, with white wax, olive oil, and campbor. An excellent 
soothing application to ulcers and inflamed skin. 

Plumbi Nitras. Nitrate of Lend. 

Made by dissolving litharge in nitric acid. Basis of Ledoyen'a 
Disinfectant Solution. Decomposes sulphuretted hydrogen. 

Plumbi Iodidum. Iodide of Lead. — Bright yellow powder ; used 
as resolvent, for chronic inflammations and tumors. 

Cuprum. Copper. 

In over-doses the salts of copper act as irritant poisons ; the best 
antidote is albumen, followed by castor oil, to cany oil' the com- 
pound formed. In small doses slightly tonic and astringent, with 
a reputed tendency to act on the nervous system. Locally astrin- 
gent, and stimulant. 

Cupri Sulphas. Sulphate of Copper. Ill up Vitriol. 

Occurs in blue, efflorescent rhomboidal prisms, of a strongly 
metallic and styptic taste. Very soluble in water, insoluble in 
alcohol. When heated, melts in water of crystallization, then 
becomes a white powder, afterwards fuses. 

Incompatibles. — Tannic acid, alkalies, and their carbonates. 

Therapeutics. — Used in chronic diarrhoea and dysentery, in 
grain doses. In iij-v grain doses a very prompt stimulating emetic, 
especially adapted to cases of opium poisoning. In larger quantity 
an irritant poison. 

Used locally, in solid form, as a very mild caustic and stimu- 
lant to flabby granulations, in solution (gr. x-xx, fSj), as a stimu- 
lant to ulcers, etc. (Gr. £-1, f ^j) as a collyrium in chronic con- 
junctivitis. 

Cuprum Ammoniatum. Ammoniated Copper. 

Made by adding carbonate of ammonium to the sulphate. Color, 
very deep blue. Supposed to have a tonic action on nervous 
system ; has been recommended in epilepsy, hysteria, chorea, etc. 
Dose, gr. iij, t. d. 



LIQUOR SODJE CHLORINATJE. 



475 



Zincum. Zinc. 

Found in nature principally as silicate, sulphide (zinc blendel 
and carbonate (calamine). " 

Zinci Oxidum. Oxide of Zinc. 

Obtained as a sublimate by burning the metal. White, inodorous 
tasteless, insoluble powder. Dissolved by acids, salts bein^fornied' 

Therapeutics.— Locally desiccant ; feebly astringent and stimu- 
lant. Used to reduce discharges, facilitate healing of flabby ulcers 
etc. Internally, slightly tonic. Dose, gr. ij. 

Unguentum Zinci Oxidi. Ointment.— Strength, gr. lxxx to Si 
lard. Employed in skin diseases. 

Zinci Sulphas. Sulphate of Zinc. White Vitriol. 

Obtained by putting zinc in dilute sulphuric acid. Occurs in 
small, four-sided, prismatic crystals (very like Epsom salts), sli<dit!y 
efflorescent, of a strong metallic styptic taste. Soluble in water, 
insoluble in alcohol. By heat, they dissolve in their water of 
crystallization, and then become a white powder. 

Incompatibles.— Alkalies, alkaline earths, and their carbonates; 
soluble salts of lead, lime, baryta ; sulphuretted hydrogen, tannic 
acid, etc. 

Therapeutics. — Astringent and stimulant locally ; internally, in 
small doses (gr. f-ij), tonic ; in large doses (gr. xx-xl), a powerful, 
stimulant emetic, not so irritant as sulphate of copper. Used in 
conjunctivitis (gr. j-iij-f^j) and other subacute inflammations. 

The Acetate of Zinc, made by adding oxide of zinc to acetate of 
lead ; also officinal. Used only topically. Its strength and action 
are identical with those of the last. Precipitated Carbonate of Zinc 
is officinal ; its action and use are similar to those of the oxide. 
There is a cerate of it (strength 3j-3*v). 

Liquor Potassii Permanganatis. Solution of Permanganate of 
Potassium. 

A deodorizing, disinfectant liquid, supposed to owe its properties 
to the escape of oxygen, in the condition of ozone. It is used espe- 
cially as a mouth wash or gargle ; in cancrum oris, diphtheria, etc. 

Liquor Sodae Chlorinatae. Solution of Chlorinated Soda. 

An admirable disinfectant and deodorizer. Employed in dilute 
solution as a wash for gangrenous sore mouth, malignant diphtheria, 
etc. It may be diluted with water or glycerin ; from f3ss to f&ij 
in f^ij of the diluent liquid. 
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CHAPTER V. 

TONICS. 

These arc substances which, when properly administered, very 
gently and persistently stimulate the human system, especially nu- 
trition and the blood-making functions ; increasing the vigor of the 
whole frame, giving tone to the enfeebled organs, and raising the 
depressed system towards health. 

Astringents call into action any existent contractility in a part 
and thus render it firmer ; tonics produce increased firmness, by 
increasing the contractility in the part. Stimulants differ from 
tonics ; they call into action existent power, whilst tonics increase 
that power. The former are used when it is desired to counteracl 
some depressing cause, or to goad on a nagging system ; the latter, 
when it is desired to build up and strengthen permanently. Stimu- 
lants are like the blast that increases the lire and makes it burn 
faster — tonics, like the fuel which increases it slowly but surely by 
feeding it. Vegetable tonics are divisible into the simple bitters, 
stimulating tonics, aromatics, and the peculiar bitters. The first 
simply increase nutrition and digestion — the latter do this and have 
also some other action on the economy. Thus, wild cherry bark 
is a tonic, but it is also a sedative owing to its hydrocyanic acid ; 
whilst in quinine we have a simple principle which unites in itself 
the properties of a pure bitter, nervine, and antiperiodic. Bitter- 
ness is a universal character of vegetable tonics, unless we consider 
the aromatics as such. The great indication calling for the use of 
a simple bitter is the want of ajqtctile, in the absence of any acute 
inflammation or febrile condition of system and of general plethora, 
or organic stomach affection. They are pre-eminently appetizer*. 

Thus they are useful during convalescence from acute disorders, 
in depressed digestion from over-study, exhausting discharges, etc. 
Stimulating tonics owe their power to the union of a bitter principle 
with a volatile oil. Aromatics are rather local and general stimu- 
lants than tonics, and have volatile oils for their active princi- 
ples. They can only act as tonics by locally stimulating the diges- 
tive system. 

SIMPLE BITTERS. 

Quassia. Quassia. 

Wood of a Jamaica tree, the Simaruba cxcclsa, also of a South 
American tree, Quassia amara. Light, yellowish, spongy, exces- 
sively bitter. Comes in billets three to five inches in diameter ; 
but generally kept in shops in form of raspings. Contains hitter 
extractive (quassin) and a little tannin. Yields these to water 
and alcohol. 



SIMARUBA — GENTIAN A. 4^ 

in^Scl^ P0Werfil1 bittGr ' * d — opprcss- 

Zn/wsttm Qwossioe. ^sion (3ij-Oj).— Dose, fSi-ij. 
lmctura Quassnce. Tincture (gj-Oj).— Dose, ti\U\. 
Extractum Quassue. Extract.— Uz&e by evaporating infusion 

Dose, gr. j-ij, m pill. 1 ° 1U1US1U11 - 

Simaruba. 

Bark of a Jamaica tree, Simaruba officinalis. Similar in proper- 
ties to quassia. Contains quassin. 

Coptis. Goldthread. 

The roots of the indigenous Coptis trifolia. Thin thread-like 
roots of a golden color, which they impart with their virtues to 
water, more freely to alcohol. Taste, bitter. Odor, none 

1 hcrajjeutics.—A pure bitter. 

Fig. 243. 
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Coptis Tuifolia. 



Gentiana. Gentian. 

The root of the Gentiana lutea, the yellow gentian of the Alps. 
Tapering, often branched : three to four inches lon<j ; wrinkled 
spirally ; yellowish internally, grayish externally. Odor, peculiar, 
feeble. Taste, intensely bitter, slightly sweetish. Contains gen- 
tisic acid, gum, a peculiar sugar, anil gentianin, the neutral crystal- 
lizable, bitter principle. Owing to the sugar, gentian is capable 
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of vinous fermentation, and the, Swiss prepare an alcoholic drink 
from it. It may be used with iron, as it contains no tannin. 
Therapeutics. — A pure, stimulating bitter. 

Infusum Gentiance Composition. Compound Infusion.— Gentian, 
£ss ; Bitter orange-peel, Coriander, aagr. lx ; Alcohol, f^ij ; Water, 
q. s. to make a pint. An elegant stomachic preparation. Dose, f^j- ij. 

Tinctura Gentianai Composita. Compound Tincture. — Gentian, 
|ij ; Bitter orange-peel, Cardamom, aa gss ; Diluted alcohol, Oij. 
Dose, f^.j-ij. 

Extractum Gentiance. Extract. — A watery extract. Dose, gr. 
iij-v, in pill. 

Extractum Gentiance Fluidum. Fluid Extract. — Made by evapo- 
rating tincture. Dose, f3ss-f3j. 

Calumba. Columbo. 

The root of Cocculus palmatus, an herbal plant of Mozambique. 
Occurs in transverse slices, one to two inches in diameter. Starchy, 
whitish surface ; bitter taste ; spongy fracture ; feeble odor. Yields 
to water and alcohol. Contains starch, albumen, hcrbcrina, com- 
bined with colombic acid and a peculiar neutral crystallizable prin- 
ciple, calumbin ; no tannin. 

Therapeutics. — A pure bitter, and stomachic. 

Infusum Calombce. Infusion (gss-Oj). — Made with cold water. 
Dose, fgj-ij. 

Tinctura Calombce. Tincture (3 ij-Oj). — Diluted alcohol. Dose, 

Eupatorium Perfoliatum. Tlioroughwort. Boneset. 

The herb of Eupatorium perfoliatum, an indigenous composite 
plant. Yields its properties to water. 

Therapeutics. — In small doses tonic ; in larger dose, in warm 
infusion, sudorific ; in still larger quantity emetic. Used as a 
sudorific in " general colds, " breakbonc fever, etc. Not given in 
substance. 

Infusum Eupatorii. Infusion (s.j-Oj). — Made with boiling water. 
Dose, as tonic, wineglassful t. a. ; as diaphoretic, Oss-Oj ; as 
emetic, ad libitum. The herb of Sabbatia annularis, and the root 
of Frasera Wnltcri, both indigenous plants, are also officinal. 
Sabbatia may be substituted for boneset. Frasera is a simple 
bitter. 

PECULIAB BITTERS. 
Prunus Virginiana. Wild-cherry. 

The inner bark of the Prunus serotina, our indigenous wild- 
cherry. Occurs in light-brownish, irregular pieces, with a short 
fracture of a decidedly bitter, peach-leaf taste, and, when moist- 
ened, the odor of prussic acid. Contains gallo-tannic acid, bitter 
extractive, emulsin and amygdalin. When water is added to wild- 
cherry bark it reacts with the amygdalin, forming hi/droci/o,nic acid 
and a volatile oil. The presence of emulsin is necessary, but it 
acts only catalytically, i. e., by its presence. The bark docs not 
yield its active properties to alcohoK 
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Therapeutics. —Tonic and sedative. It is used in phthisis when 
it is desirable to increase the tone of the general system and 
diminish vascular action. It also, in pulmonary affections, quiets 
the cough, allaying nervous irritation. Heat must never be used 
in making preparations of it on account of the great volatility of 
the hydrocyanic acid, its sedative principle. 

lnfusum Pruni Virginianae. Infusion (3ss-Oj). — Made by dis- 
placement. Dose, f.^ij. 

Syrupus Pruni Virginiance. Syrup. — Dose, f^ss. Used as a 
sedative vehicle in cough mixtures. It is a good mild expectorant. 

Extractum Pruni Virginiance Fluid ton. Fluid Extract. Pre- 
pared by first making concentrated tincture, which contains only 
the amygdalin and bitter extractive, then adding to this a strong 
watery solution of emulsion, from sweet almonds, when the char-: 
acteristic reaction ensues. A very elegant preparation. Dose, 

Cinchona. Peruvian Bark. 

The bark of various species of Cinchona, from the western coast 
of South America, the most important of which are, C. condaminea, 
micrantha, cordifolia, calisaya. They never grow at a less eleva- 
tion than 4000 feet, nor north of 11° north latitude, nor south of '20° 
south latitude. The name cinchona is derived from the ( lountess 
of Cinchon, the first person of note cured by it. The Jesuits were 
among the very first to introduce it into Europe, hence the name 
Jesuit's bark. Besides the officinal barks, there are numerous 
varieties of the Pitaya barks, which are imported from the northern 
coast of South America, and largely used in the manufacture of 
the alkaloids. 

There are three varieties of the officinal barks : pale, yellow, red. 

Cinchona Pallida. Pale Bark. (Loxa or Crown Bark.) 

The product of C. condaminea, C. micrantha. Occurs in quills 
two to eighteen inches long, two lines to an inch in diameter, 
with grayish adherent epidermis. Color of bark, pale fawn to 
orange ; fracture smooth ; color of powder, pale fawn. 

Cinchona Flava. Yellow Bark. (Royal Yellow Calisaya Bark.) 

The product of C. calisaya. Occurs in quills or fiat pieces. 
Quills from three inches to two feet in length, one-fourth to two 
inches in diameter. These are taken from the smaller branches. 
The flat pieces come from the large branches, quite flat or slightly 
curved. The epidermis is either absent or loosely attached in both 
forms. The fracture is fibrous, with projecting transparent spi- 
culaj, which, on handling, separate from the bark and pierce the 
skin. Color, yellow, often with a tinge of red. Powder, bright 
yellow or orange. Taste, intensely bitter ; not astringent. 

Cinchona Rubra. lied Bark. 

Obtained from unknown species. Occurs in quills or flat pieces. 
Quills from four to twenty inches in length, one-half to more than 
two inches in diameter. " Flat pieces very large and thick. The 
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epidermis is strongly adherent; beneath it is a layer of dry-reddish 
resinous matter. Color, brownish or yellow isli-ml. Powder, 
brownish-red. 

Coni}X)sition, — The cinchona barks contain the alkaloids cincho- 
nia, cinchonidia, quinia, omwwcKci, and quinoidin, in combination with 
kinic acid, besides cinchona red, cincho-tannic acid (green-black 
precipitate), and other substances. Cinchonidia is isomeric with 
cinchonia ; quiuidia with quinia. Quinoidin is amorphous quinia. 
The pale bark contains cinchonia principally, yellow bark quinia, 
and red bark quinia and cinchonia in equal quantities. 

Therapeutics. — In small doses a tonic and nervine ; in Luge 
doses an antiperiodie. As an "appetizer" it is inferior to the 
pure bitters, but it exerts an especial influence upon the nervous 
system, and is, therefore, useful in nervous exhaustion from any 
cause. Its influence upon the nerve centres is shown by the sense 
of fulness in the head, ringing in the cars, deafness, and even deli- 
rium, which it produces in large doses. Acts as a slight irritant 
to the alimentary mucous membrane, sometimes producing diar- 
rhoea and nausea; and is therefore unsuitable where there is morbid 
irritability of that membrane. Used as a tonic in profuse suppura- 
tion, rheumatism, neuralgia, etc.; as an antiperiodie in malarial 
fever, intermittent neuralgia. As an antiperiodie, the alkaloids 
alone are used. As a tonic any of the following preparations may 
be employed : — 

Infusum Cinchonas. Infusion (,lj-Oj). 

Infumm Cinchonce llubrce. Infusion (.sj-Qj). — Both infusions 
contain aromatic sulphuric acid (IXi-<>j). Dose, f.y-ij. 

Dccoctum Cinchonai Flavce (5j-Oj). — Decoction. 

Dccoctum Cinchonce Rubral (§j-Oj) Decoction. — Inelegant, turbid 
preparations. Dose, f.5.j-ij. 

Tinctura Cinchonce. — Yellow cinchona (5 iij ) ; diluted alcohol, Oj. 
Dose, f3j-f3ij. 

Tinctura Cinchonce Composita. Compound Tincture. Huxham'8 
Tincture. — Red cinchona, sjiv ; Bitter orange-peel, 3 iij ; Serpen- 
taria, §vj; Saffron, Bed saunders, aa gij ; Diluted alcohol, Oijss. 

Ext/ractum Cinchonce. Extract. — An alcoholic, watery extract. 
Dose, gr. v-x. 

Extraction Cinchonce Fluidum. Fluid Extract. — Dose, f^j. 

Quiniee Sulphas. Sulphate of Quinine. 

Obtained by dissolving the alkaloids out of the bark by dilute 
muriatic acid, precipitating by lime (a salt of lime being left in 
solution), dissolving in boiling alcohol, evaporating, then adding 
dilute boiling sulphuric acid, allowing to cool and crystallize. Oc- 
curs in minute acicular crystals of intensely bitter taste, insoluble 
in pure water, soluble in acids. The solution in water acidulated 
with sulphuric acid is remarkable for an opalescent blue line on 
the surface. Chemically, a disulphate. Test. — Add tincture of 
iodine to a solution in acetic acid, and green scales, like the elytra 
or wing covers of the Spanish fly, arc precipitated. They are the 
iodo-sulphate. If ammonia be added to a solution in chlorine 
water, an emerald-green color is produced. 
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Incompatibles. — Soluble salts of lead and baryta ; alkalies and 
their carbonates ; tannic acid. Dose, as a, tonic, gr. j-iij ; as an 
antiperiodic, gr. xij-^j, in divided doses betweeii paroxysms. 

Pillules Quvnioz Sulphatis. — Contain one grain each. 

Quinice Vctlerianas. Valerianate of Quinine. — Occurs in small, 
colorless, rhomboidal cr ystals, of a bitter taste. Odor of valerianic 
acid. Used as a nervous tonic. Dose, gr. j-iij, with a solution of 
soda. 

Cinchoniee Sulphas. Sulphate of Cinchonia. 

Obtained by precipitating the mother waters after the sulphate 
of quinia has crystallized out. Occurs in minute acicular crystals. 
.Solubilities, incompatibles, and therapeutics those of quinine. 
Chemically a di- or subsulphate. If ammonia lie added to a solu- 
tion in chlorine water, a whitish color is produced. Dose, one-ha lf 
more than of quinine. 

The bark of the dogwood (Cornus Florida), of the tulip poplar 
(Liriodendron tulipifera), of the willow (Salix alba) are also tonic 
and feebly antiperiodic. They arc at present seldom used. Salicin 
is the bitter, crystalline principle of willow bark. 

STIMULATING TONICS. 
Anthemis. Chamomile. 

The flowers of the Anthemis nobilis, a native <>f Europe, Taste, 
bitter and aromatic. Odor, peculiar. Contain bitter extractive 
and a volatile oil. Yield to water and alcohol. 

Therapeutics. — Tonic and stomachic. Used in enfeebled di- 
gestion. 

Infusum Anthcmidis. Infusion (3SS-Oj boiling water).— Dose, 

Serpentaria. Scrpentaria. Virginia Snakeroot. 

The root of our indigenous Aristolochia scrpentaria. A knot led 
rhizome, with numerous, interlaced line rootlets. Taste, peculiar, 
camphoraceous, bitter. Odor, aromatic, marked. Contains bitter 
extinctive, resin, and volatile oil. Yields better to alcohol than 
water. 

Therapeutics.— Stimulating and tonic, with some tendency to 
the skin and kidnej'S. 

Infusum Serpentarice. Infusion (.^ss-Oj).— Dose, f ^ss-ij. 

Tinctura Serpentarice. Tincture (gij-Oj).— Diluted alcohol. 

Extraction Serpentarice, Fluiclum. Fluid Extract.— An elegant 
preparation. Dose, f£j. 

Myrrha. Myrrh. 
The concrete juice of the Balsamodcndron myrrha, a native of 
Arabia. Occurs in tears and masses. Brownish-red color, more 
or less translucent ; brittle, with a shining resinous fracture ; and 
a bitter, aromatic, peculiar taste. 

A gum-resin, containing a little volatile oil. 1 lelds to alcohol ; 
not to water. 
41 
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Tig. 244. Therapeutic*. — Tonic 

and stimulating with a 
tendency towards the Lungs 
and uterus. Locally sti- 
mulating, somewhat de- 
tergent. Used chiefly as 
an ingredient in stimulat- 
ing emmenagogue mix- 
tures, and in mouth- 
washes. 

Tinctura Myrrhon, Tinc- 
ture. (5 iij - Oj ). — Dose, 

AROMATICS. 

Aurantii Amari Cortex. 

Bittur Orange Peel. 

The rind of the fruit of 
Citrus vulgaris. Taste, 
bitter and aromatic. Con- 
tains a hitter principle and 
volatile oil. 

Therapeutics. — An aro- 
matic tonic. 

Aurantii Dulcis Cortex. 

iSweet Orange Peel. 

The rind of the fruit 
Citrus aurantium. Taste, 
aromatic. Contains a vol- 
atile oil. 

Therapeutics. — Aroma- 
tic, not tonic ; used only 
as a vehicle. 

Ccmfectio Aurantii Cor- 
ticis. Confection. 

Aurantii Flores. Orange Flowers. 

The flowers of C. aurantium and C. vulgaris. Contain volatile 
oil. Aqm Aurantii Florum. — Orange-fiWer water. Used as a 
vehicle. 

Cinnamomum. Cinnamon. 

The bark of the Cinnamomum Zeylanicum of Ceylon, and the 
C. aromaticum of China. The Chinese variety is known as ( 'a&sta 
bark. It is inferior to the true cinnamon. The true cinnamon may 
be distinguished by its finer odor and taste, its thinness, and by 
its being in congeries of quills ; one inside of the other. It com- 
mands a very high price, and is comparatively seldom met with in 
this country. Contains volatile oil and tannic acid. 
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Therapeutics. — Aromatic, aud slightly astringent. Used princi- 
pally tor flavoring. 

Oleum Cinnamomi. Oil. — Sp. gr. 1.035. Yellow, becoming 
* red with age. By exposure to air absorbs oxygen and is con- 
verted into cinnamic acid, two distict resins and water. Dose, 
gtt-j-v. 

Aqua Cinnamomi. — (f^ss-Oj.) Made by rubbing oil first with 
carbonate of magnesium. Dose, f .^ss-f §j. 

Tinvtura Cinnamomi. Tincture. — (3 ii j— Oij dilute alcohol.) Dose, 
f3ss-ij. 

Spiritus Cinnamomi. Spirit. — (Oil f 5J, strong alcohol f3xv.) 
Dose, gtt. xx-xl. 

Pulvis Aromaticus. Aromatic Powder. — Cinnamon, ginger, aa 
3 i j ; cardamom, nutmeg, aa ^j. Dose, gr. xv-xxx. 

Myristica. Nutmeg. 

The kernel of the fruit of Myristica moschata, a native of the 
Molucca Islands. Contains volatile and fixed oil. 

Therapeutics. — Aromatic, with some action on the nervous 
system. Dose, gr. xv-xxx. 

Oleum Mi/risticQ?.. Volatile Oil. — Dose, gtt. iij-v. 

Macis. Mace. 

The arillus or membranous covering of the nutmeg, for which it 
may be substituted. 

Caryophyllus. Cloves. 

The unexpanded flowers of Caryophyllus aromaticus, which 
grows throughout the tropics. Contains volatile oil and resin. 
One of the most powerful of the aromatics. The oil (dose, gtt. j-ij) 
and infusion (dose, fsj-ij) are officinal. 

Pimenta. Pimento. Allspice. 

Unripe berries of the Eugenia pimenta, a native of the West 
Indies. Contains a volatile oil, which is officinal. (Dose, gtt. 
ij-v. ) A powerful aromatic. 

Piper. Black Pepper. 

The berries of the Piper nigrum, a native of the East Indies — 
when the berries are deprived of their outer coat they constitute 
white pepper. Contains a crystallizable substance, piperin, a 
greenish concrete oil or resin, and a volatile oil. Piperin has been 
supposed to be the active principle, but when pure is probably 
inert ; it o-enerally has with it more or less of the very acrid con- 
crete oil. The volatile oil is limpid, with a strong odor, and a less 
acrid taste than the berries. 

Therapeutics.— A powerful stimulant, local and general. It has 
some antiperiodic power. Used principally as a stimulant to the 
stomach ; sometimes externally as a rubefacient. _ _ 

Olcoresina Piperis. Oleoresin.— Dose, one or two minims. Used 
principally as an adjuvant to tonic and antiperiodic pills. 
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Cubeba. Cubebs. 

The unripe berries of the Piper cubeba, a native of the East 
Indies. The berry is distinguished from black pepper by being 
furnished with a footstalk. The odor is aromatic ; the taste, pecu- 
liar, disagreeable. Contains volatile oil and cubebin, the stear- 
opterene of the oil. Yields to alcohol, not to w ater. 

Therapeutics. — A stimulant, local and general, with a special 
tendency towards the kidneys. Used principally in the advanci d 
stages or gonorrhoea in the male. Its active principle is eliminated 
by the kidneys, and acts locally on the mucous membrane of the 
urino-genital organs. Sometimes useful in chronic cystit is. Dose 
in powder, ^ss-j. 

Oleum Cubeba'. Oil. — Dose, gtt. xx. 

Oleoresina Cubcbce. Oleoresin. — Best preparation. Dose, gtt. 
xv-xxv. 

Tinctura Cubeba;. Tincture. — (31J— Oj dilute alcohol.) Dose, 
f^ss-j. 

Trochisci Cubebce. Troches. — Used as local stimulants in re- 
laxed fauces, etc. 

Cardamomum. Cardamom. 

The fruit of the Elettaria cardamomum, a native of the Easl 
Indies. Cardamom consists of an ovate or oblong capsule, inclos- 
ing numerous small, angular, irregular seeds, of a peculiar aromatic 
taste. Contains a volatile oil of a specific gr. .!>45 ; odor and 
taste those of the seeds. 

'Therapeutics. — A very agreeable aromatic, largely used as a 
flavoring adjuvant. Dose, gr. v-x. 

Tinctura Cardamomi. Tincture. — (sij-Oj dilute alcohol.) Dose, 
f3j-ij- 

Tinctura Cardamomi Composita. Compcnmd Tincture. — (Carda- 
mom, gvj ; caraway, gij ; cinnamon, £v ; cochineal, 3j ; honey, ,^ij ; 
diluted alcohol, q. s. to make Oijss.) An elegant carminative. 
Dose, f3j. 

Zingiber. Ginger. 

The rhizome of the Zingiberis officinale, a native of the East and 
AVt-st Indies. An irregular rootstock, wit h a brownish epidermis 
and fiery taste. When the epidermis is scraped oil' it is known as 
white ginger. This comes from Jamaica. Contains volatile oil. 
resin, starch, etc. Yields to boiling water, but better to alcohol. 

Therapeutics. — A powerful aromatic stimulant. Much used as 
a stimulant to the alimentary canal. 

Infusion Zingiberis. Infusion. — (,$ss-Oj boiling water.) Dose, 

Tinctura Zingiberis. Tincture. — (^iv-Oj.) Dose, ftj-jss. 
Si/rupus Zingiberis. Syrup. — Used as a cordial drink in mineral 
waters, etc. 

Oleoresina Zingiberis. Oleoresin. — Dose, gtt. j-ij. 
Trochisci Zingiberis. Troches of Ginger. 

The following aromatic seeds, the product of various umbelli- 
ferous plants, are officinal : Fceniculum, Fennel (plant F. vulgart) ; 
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Carum, Caraway (Carum Carid) ; Coriandrum, Coriander (C. 
sativum) ; Anisum, Anise (Pimpinella anisum). They all contain 
volatile oils, which may he used in doses of gtt. ij-vj. 

The following lahiates or plants of the Mint family are officinal. 
The herhal portions are employed ; they all contain volatile oils ; 
Lavandula, Lavender (L. vera) ; Rosmarinus, Rosemary (R. offici- 
nalis) ; Mentha Piperita, Peppermint (21. piperita) ; Mentha Yiri- 
dis, Spearmint (M. viridis) ; Melissa, Balm(M. officinalis) ; Hedeoma, 
Pennyroyal (If. pidegioides). 

The spiritus lavandulaz eomiiositus contains : oil of lavender, fgj ; 
oil of rosemary, f^ij ; cinnamon, gij ; cloves, gss ; nutmeg, a 
troyounce ; ' red saunders, sjvj ; water, Oj ; alcohol, Ovj. Dose, 
fgij-iv. A very elegant local stimulant to the alimentary canal. 

Gaultheria. Wintergreen. 

The leaves of the G. procumbens contain a volatile oil much 
used for flavoring, which is also found in the hark of the sweet hirch. 

MINERAL TONICS. 
Ferrum. Iron. 

This is the most important of all the tonics, unless it he quinine. 
It is an integrant constituent of the red corpuscles, and appears 
to act as a powerful stimulus to the renovation of those bodies. 
Its preparations are, therefore, especially indicated, when from any 
cause they are deficient. In small continued doses it sharpens the 
appetite and promotes digestion, as well as acts directly on the 
blood-making organs. Metallic iron as well as many of its officinal 
preparations is insoluble in water ; but they are all worked up into 
soluble compounds in the alimentary canal. The iron preparations 
are all more or less astringent, and for this reason it is frequently 
necessary to combine laxatives with them. The chalybcates are espe- 
cially useful in anaemia, chlorosis, chorea, hysteria, chronic intern nit - 
tents, various cachexia?, and other affections in which the blood is 
impoverished. Plethora and sthenic inflammation contraindicate 
them. 

Ferrum Redactum. Reduced Iron. Quevenne's Iron. Ft rri 
pulvis. Iron by Hydrogen. — Metallic iron in the form of a very 
fine, gray, tasteless powder ; obtained by passing a stream of hydro- 
gen over the heated sesquioxide. Dose, gr. j-iij in pill. 

Ferri Oxidum Hydration. Hydratcd Oxide of Iron. — Obtained 
by precipitating the solution of the tersulphate with ammonia, and 
washing. A reddish-brown powder, which must be kept under 
water. Used only as an antidote for arsenic. Must be in a moist 
state, freshly prepared and administered ad libitum. It may be 
extemporaneously made by precipitating with an alkali the tincture 
of the perchloride, and washing. 

Ferri Subcarbonas. Subcarbonate of Iron. — A reddish insoluble 
brown powder, consisting of the sesquioxide with a little subcar- 
bonate. Obtained by precipitating sulphate of iron with carbonate 
of sodium, and exposing the greenish precipitate to the air, from 
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which it absorbs oxygen. Especially recommended in neuralgia. 
Dose, gr. v-xx, in powder. 

Pilula Ferri Carbouatis. Pills of Carbonate of Iron. VaUcix's 
Mass. — A greenish-black mass of pilular consistency, consisting of 
the carbonate of iron, protected from oxygen by sugar. Obtained 
by mixing syrupy solutions of the protosulphate of iron and car- 
bonate of sodium ; reaction as above. An efficient chalybeate. 
Dose, gr. ij-v, t. d., in pill. 

Pilidce Ferri Compositce. Compound Pills of Iron. — Made by 
mixing proto-sulphate of iron, carbonate of sodium, myrrh, and 
syrup; the salts of sodium and iron of cour.se react as above. 
Used in amenorrhea. Dose, gr. iv- -viij. 

Mistura Ferri Composite/,. Compound Mixture. Griffith's Anti~ 
he -tic Mixture. — Similar to last, except potash instead of soda, used 
in mixture. Dose, f^ss. 

Ferri Sulphas. Sulphate of Iron. Green Vitriol. Copperas. — 
Prepared by action of dilute sulphuric acid on iron wire. In 
bluish-green, efflorescent, soluble crystals ; converted by heat into 
white powder (ferri sulphas exsiccata, U. S.) ; its water of crystal- 
lization being driven off. 

Incompatibles. — Alkalies, alkaline earths and their carbonates, 
tannin, soluble salts of lime, baryta, lead, etc. 

Therapeutics. — Locally, stimulant and astringent ; internally, 
chalybeate and astringent. Used in chronic diarrhoea. Dose, m 
solution, gr. j-iv ; of dried salt (heat), in pill, gr. ss-j. 

Liquor Ferri Subsulphatis. Solution of the SubsulphaU of Iron, 
MonselVs Salt. Persulphate of Iron. — Obtained by adding nitric 
acid and sulphuric acid (in small amount) to iron. A syrupy, 
ruby-red solution. The dried salt is deliquescent, reddish-brown, 
very soluble, and of a very astringent taste. 

Therapeutics. — An exceedingly powerful, unirritating astringent. 
Used only as a styptic, and in hemorrhage from stomach or bowels. 

Liguor Ferri Tersulphatis. Solution of the Tersulpkaie. — Made as 
last; but sulphuric acid added in sufficient quantities to neutralize 
the salt. A clear, reddish-brown solution of a very astringent 
acrid taste. A very irritating astringent, used only pharmaceuti- 
callv in manufacture of the sesquioxide and its salts. 

Ferri et Ammonii Sulphas. Sulphate of Iron and Ammonium. 
Ammonio-ferric Alum. — Obtained by adding sulphate; of ammo- 
nium to solution of the tcrsulphate. In violet, efflorescent, soluble, 
octohedral crystals. 

Therapeutics. — Astringent and chalybeate, with especial ten- 
dency to the uterine system. Used in atonic leucorrhea, and in 
chronic diarrhoea. 

Ferri Ckloridum. Chloride of Iron. — Made by heating iron with 
nitric and muriatic acids. In orange, soluble, crystalline masses. 
Employed only as a styptic ; perhaps inferior to MonseU's salt. 

Tinctura Ferri Chloridi. Tincture of Chloride of Iron. Muri- 
ated Tincture of Iron. — Made by mixing nitric and muriatic acids 
with alcohol, water, and iron. A portion of the alcohol is con- 
verted into a peculiar ether. A clear orange-brownish solution, of 
a peculiar ethereal odor, very styptic ferruginous taste. 
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Incompatibles. — Alkalies, alkaline earths, and their carbonates 
gum arable, tannin. 

Therapeutics.— Locally, a powerful astringent. Internally, cha- 
lybeate, astringent, and corrective in blood poisoning. Used in 
erysipelas {pit. xx every two hours). Dose, as a chalybeate, gtt. 
xx-xxx t. d. It dissolves sulphate of quinia. 

Sijrupus Fenrri Iodidi. Syrup of the Iodide of Iron. — Made by 
boiling iron and iodine in water, and adding syrup to protect from 
oxidation. A pale greenish syrupy liquid. 

Therapeutics.— Used in scrof ula and other cachexias when the 
joint action of iron and iodine is indicated. Dose, gtt. xx-xl, in 
water. 

Ferri ct Potassii Tartras. Tartrate of Iron and Potassium.— 
Made by adding the hydrated sesquioxide to the bitartrate of 
potassium. In soluble, ruby-red scales. 

Therapeutics. — A simple chalybeate. Dose, gr. v-x. 

Ferri et Ammonii Tartras. Tartrate of Iron emd Ammonium.— 
Made by adding carbonate of ammonia and hydrated sesquioxide 
to tartaric acid. In garnety scales, very soluble ; taste sweetish. 
A simple chalybeate. Dose, gr. v-x. 

Ferri Citras. Citrate of Iron.— Obtained by evaporation of 
liquor ferri citratis (a solution of sesquioxide and citric acid in 
water). In garnety scales, soluble. A simple chalybeate. Dose, 
gr. v-x. The other officinal preparations of iron are, the citrate 
of iron and quinine, citrate of iron and ammonium, lactate of iron 
(greenish powder), pyrophosphate of iron (apple-green scales), all 
soluble, and the phosphate of iron, a slate-colored insoluble powder ; 
all simple chalybeates ; and liquor ferri nitratis, a powerful astrin- 
gent, used in chronic diarrhoea. 

Bismuthum. Bismuthi. 

Bismuihi Subcarbonas. Subcarbonate of Bismuth. — Obtained by 
the double decomposition of nitrate of bismuth with carbonate of 
sodium. A whitish, insoluble, tasteless powder. 

Therapeutics.- — Same as subnitrate, except less tendency to cause 
constipation. Dose, gr. xv-xlv. 

Bismuthi Subnitras. Subnitrate of Bismuth. — Made by dissolving 
bismuth in nitric acid, adding water largely. A compound is 
formed which when added to water breaks up into the insoluble 
sub- and a soluble pernitrate. A whitish, nearly insoluble, slightly 
sour powder, apt to be contaminated with arsenic. 

Therapeutics. — Antispasmodic, absorbent, slightly sedative and 
astringent. Used in pjyrosis, gastralgia, chronic diarrhoea, and 
dysentery. Dose, gr. v-xx, in powder or pill. 

Argentum. Silver. 

Argenti Nitras. Nitrate of Silver. — Made by adding silver to 
nitric acid. In colorless, soluble, rhomboidal plates. Taste in- 
tensely metallic, corrosive. Forms definite, solid compounds with 
albumen and fibrin. It turns tissues, first white, then black- ; 
melts at 420°, and forms lunar caustic (argenti nitras fusa\ when 
run into moulds. 
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Therapeutics. — Locally a superficial caustic, or in solution stimu- 
lant and alterative. Its action as a caustic is prevented from 
going deeply into the tissue by the impenetrable coating formed. 
Internally, tonic and astringent, with special tendency towards the 
nervous system, lias been used in epilepsy, chronic dysentery, 
and chronic gastritis. Dose, gr. £-ss. 

The oxide and cyanide of silver are both officinal | the former is 
used as an alterative and astringent in chronic disorders of (lie ali- 
mentary mucous membrane. Dose, gr. ss-j. The cyanide is used 
only in preparing hydrocyanic acid. 

Test. — For soluble salts of silver, common salt. 

MINERAL ACIDS. 
Acidum Sulphuricum. Sulphuric Acid. Oil of Vitriol. Sp.gr. 1.845. 

Therapeutics. — Locally, a powerful escharotic, destroying tissues 
by abstracting their water. Internally, tonic and astringent ; very 
useful in colliquative sweats, serous diarrhoea, etc. 

Acidum Sulpliuricum Dilution. Dilute. — (1 part in 8.) Dose, gtt. 
x-xx, in water. 

Acidum Sulphuricum Aromaticum. Aromatic. Elixir of Vit- 
riol. — (Sulphuric acid, gvj ; Ginger, ; Cinnamon, 3iss ; Alcohol, 
Oij.) Dose, gtt. x-xx. 

Acidum Sulphurosum. Sulphurous Acid. 

A nearly saturated watery solution of the acid gas, which is 
made by heating sulphuric acid with charcoal. Odor, that of burn- 
ing sulphur. 

Therapeutics. — Used as antifcrmentive and to destroy parasites. 
Acidum Nitricum. Nitric Acid. Sp. gr. 1.42. 

The nitroso-nitric acid of the shops is nitric acid containing 
nitrous acid, and is reddish. 

Therapeutics. — Locally, a very powerful escharotic, or, largely 
diluted, a stimulant. Internally, astringent, tonic, and antiseptic ; 
employed in low fevers. Hope^s Camphor 3£ixture. .Much used in 
serous diarrhoeas ; contains nitroso-nitric acid f^jss, laudanum f3j, 
camphor water fjiv. Dose, a tablespoon ful. 

Acidum Nitricum Dilution. Dilute. — (3 parts in 1G.) Sp. gr. 
1.068. Dose, gtt. xx-xl. 

Acidum Muriaticum. Muriatic Acid. Hydrochloric Acid. (IIC1.) 
Sp. gr. 1.16. 

Odor, resembling that of chlorine, very corrosive. 

Therapeutics. — Tonic and antiseptic, used in low fevers ; in dys- 
pepsia, with want of acid secretion. Dose, gtt. v-x, in water. 

Acidum Muriaticum Dilution. Dilute. — (1 part in 4.) Sp. gr. 
1.03. Dose, gtt. x-xx, in water. 

Acidum Nitromuriaticum. Nilro-muriatic Acid. 
A mixture of 3 parts of nitric, with 5 parts of muriatic acid. 
Reaction unknown. Color golden-yellow. Odor resembling that 
of chlorine. Dissolves gold. 
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Therapeutics. — Tonic and alterative, with a special tendency to 
act on the liver. Useful in dyspepsia, with want of acid secretion ; 
in chronic congestion and torpor of the liver ; in oxaluria almost a 
specific. Often used externally in baths, in chronic affections of 
the liver. 

Atidum Nitromuriaticum dilutum. Dilute. — (1 part in 4.) Dose, 
gtt. x-xxx. 

Aqua Chlorini. Chlorine Water. 

Solution of chlorine gas (-2 volumes of gas, 1 of water). Greenish 
color ; odor and taste of the gas. 

Therapeutics. — Stimulant and antiseptic. Used internally in 
typhus and other blood affections. Locally, applied to gangrenous 
ulcers, putrid sore throat, etc. A powerful disinfectant. 

Oleum Morrhuee. Cod- liver Oil. 

Fixed oil of the liver of the Gaokts morrhua, or cod. Two 
varieties, a light yellowish, obtained from fresh livers by expres- 
sion ; a brownish dark oil, obtained from putrid livers by boiling 
in water. Contains biliary and fatty principles, gaduin, a trace 
of iodine and bromine. Test, a mineral acid with it causes a 
beautiful play of colors. 

Therapeutics. — A laxative, alterative nutriment, useful in most 
chronic cachexias ; especially in tuberculosis and scrofula. Dose, 
f5ss t. d. 



CHAPTER VI. 

ARTERIAL OR DIFFUSIBLE STIMULANTS. 

Medicines whose primary effect is to excite the heart's action 
and stimulate the circulation. Many nervous stimulants are also 
arterial stimulants, but those only are placed under this head whose 
influence on the arterial system is very marked. 

They all act more or less powerfully as nervous stimulants. They 
are used to raise the system above some depressing influence, as 
in collapse, typhus fever, etc. ; or to keep it up in extreme debihty 
from any cause, until tonics and food can give the strength required. 
They differ from tonics in the fugitiveness of their action, but often 
serve the purpose of tonics by enabling the digestive system to net. 
They are contraindicated by sthenic inflammation and plethora. 
When in any febrile complaint they increase the rapidity ol the 
pulse, the dryness of the skin and mouth, the tendency to delirium, 
they are doing harm, and must be suspended. When properly 
used in a low fever, they diminish all these. 

Ammonii Carbonas. Carbonate of Ammonium. 

Made by subliming chalk with chloride of ammonium. In fi- 
brous, crystalline, translucent masses, which on exposure give off 
ammonia, and are converted into the opaque bicarbonate ; taste, 
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sharp; odor, ammoniacal ; reaction, alkaline ; somewhal soluble in 
water; decomposed by alcohol. 

Therapeutics. — A very powerful stimulant, characterized by ra- 
pidity and evanescence of its action. It has an especial tendency 
to act upon the lungs, and is used as a stimulant expectorant in 
typhoid pneumonia ; also an antacid, etc. Dose, gr. v x, given in 
emulsion. 

Spiritiis Ammonice Aromaticm. Aromatic Sjtirit of Ammonia. 
A solution of ammonia and numerous aromatics in dilute alcohol. 
A pleasant cordial stimulant. Dose, f3ss-j, in water. 

Spiritus Ammonice. Spirits of Ammonia. — A solution of ammo- 
nia in dilute alcohol. Dose, f3ss. 

Ammonii Chloridum. Chloride of Ammonium. 

Formerly known us muriate of ammonia. This salt is now ob- 
tained from the ammoniacal liquor of gas works; cither by the 
addition of hydrochloric (muriatic) acid, and sublimation, or by the 
action, first, of sulphuric acid, making a sulphate of ammonium, 
which is decomposed by salt (chloride of sodium), the chloride of 
ammonium then being separated by sublimation. 

It appears in tough, somewhat fibrous masses, colorless, inodor- 
ous, soluble in water and alcohol. Its solution, w hen heated with 
caustic potassa, yields ammonia. With nitrate of silver it gives a 
copious wdiite precipitate of chloride of silver. 

Tlierapeutics. — Less stimulating than the carbonate of ammo- 
nium, the chloride appears to stimulate the circulation gently, 
increasing the secretions. It is useful as a stimulating expectorant 
in chronic bronchitis. Sometimes recommended in neuralgia. Dose, 
gr. x-xx, in emulsion or mixture. 

Oleum Terebinthinee. Oil of Turpentine. 

Obtained by distilling white turpentine, the resin being left be- 
hind. A volatile oil, colorless ; odor, peculiar ; taste, hot and 
peculiar. Sp. gr. 0.86. On exposure absorbs oxygen and is con- 
verted into resin. 

Therapeutics. — Externally, a powerful rubefacient ; internally, 
in small doses, a powerful stimulant, not only of the arterial and 
nervous systems, but of all of the secreting organs, especially the 
kidneys. In large doses, cathartic and anthelmintic. Used in 
low fevers, especially typhoid, when the tongue is dry and brown ; 
in typhoid pneumonia, also in chronic inflammation of any mucous 
membrane (catarrh, d}rsentery, etc.). Dose, gtt. x-xxv, in emul- 
sion. For tapeworm or roundworm, dose, fgss, with castor oil. 
Externally, whenever powerful counter-irritation over a large sur- 
face is desirable, flannels should be wrung out in it and applied. 

Capsicum. Cayenne Pepper. 

Emit of the Capsicum annuum, a native of warm climates ; coni- 
cal, bright red pods ; odor and taste, peculiar, fiery. Active 
principle, capsicin, a soft resinous substance. Yields to water 
and alcohol. 

Therapeutics. — Locally, powerfully stimulant, rubefacient. In- 
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ternally, a general stimulant, used especially as a stimulant to the 
stomach. Dose, gr. v, in pill. 

Infusum Capsici. Infusion. (gss-Oj). — Used chiefly as a 
gargle in sore throat of scarlatina, etc. 

Tinctura Capsici (5ss-Oj). — Dose, fgj. 

Oleoresina Capsici. Olcorcsin. — Dose, gtt. j-iij, in pill. 

Alcohol. 

The hydrated oxide of ethyl. Obtained by submitting a solu- 
tion of grape sugar to the vinous fermentation, by which the sugar 
is changed into it and carbonic acid, and separating it from the 
water by repeated distillation. The necessary conditions of this 
fermentation are a solution of grape sugar, some ferment or cata- 
lytic agent, and a temperature of from 60° to 90°. In the juices 
of various fruits are to be found the necessary elements. Hence 
when they are exposed to heat the process is set up. Thus, grape 
juice ferments into wine, apple juice into cider, infusions of barley 
into malt liquors, etc. All these liquors, the products of fermenta- 
tion, are the so-called fermentt d liquors. The proportion of alco- 
hol in them varies, but is never very great. Thus, in the strong- 
est wines there maybe 20 per cent, of -alcohol; in the weakest, 
less than 10 per cent. Porter, ale, beer, and the various other 
malt liquors contain only from 3 to 8 per cent. When a fermented 
liquor is distilled, a product is obtained much stronger in alcohol, 
known as a distilled liquor or ardent spirit; such are brandy, rum, 
gin, etc. These contain from 45 to 55 per cent, of alcohol. 

Alcohol has a very great affinity for water and is with difficulty 
entirely deprived of it. It is a transparent liquid, with a peculiar 
hot taste. It boils at 172°, and has not yet been frozen. It is a 
powerful solvent and at the same time preservative, and is there- 
fore much used in pharmacy. It coagulates albuminous principles. 
Absolute alcohol has a sp. gr. of 0.7938, but is never used in the 
arts. There are three strengths of alcohol which are officinal. 
Alcohol fortius, sp. gr. 0.817. Alcohol, sp. gr. 0.835, contains 15 
per cent, of water. Alcohol dilution, sp. gr. 0.941, consists of equal 
measures of water and alcohol mixed. 

Therapeutics. — Alcohol is by far the most potent stimulant in 
our possession. It acts not only upon the vascular, but also even 
more powerfully on the nervous system, and has the power in over- 
dose of producing coma ending in death. It is our chief depend- 
ence whenever stimulation is indicated, as in low fevers. It has 
also a strong tendency to increase the action of the skin. It is a 
local stimulant to the stomach, and is often useful in dyspepsia. 
It is never administered in the form of alcohol, but is given in 
some of the liquors or wines. As a tonic, the malt liquors are 
generally preferable. As stimulants, wine, or when stronger 
stimulation is desirable, brandy or whiskey must be employed. 
Wine whey is made by adding half a pint or less of sherry wine to a 
pint of boiling milk, and straining. The following are the offici- 
nal liquors : Spiritus Frumenti, Whiskey. Spiritus Vini Gallici, 
Brandy. Vinum Xericum, Sherry Wine. Vinum Portense, Port 
Wine. The last contains tannic acid, and is therefore especially 
useful when there is a tendency to diarrhoea. The prolonged, 
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habitual use of any distilled liquor is very apt to give rise to a 
dangerous train of nervous symptoms, and also to chronic disease 
of the liver. 



This substance was formerly much used us a stimulant and 
aphrodisiac in doses of one-twelfth of a grain or less, but is at pre- 
sent rarely employed. Acidum Phosphortewm Glaciale. A white, 
transparent solid, inodorous, of a sour taste. Used in the manu- 
facture of dilute phosphoric acid. Acidum Phosphoricum Dilutum. 
Made by heating phosphorus with nitric acid in water. A color- 
less, very acid, non-corrosive liquid. 

Therapeutic*. — It has been used as a tonic and refrigerant, espe- 
cially in sexual atony, and to prevent urinary phospha tie deposits ; 
also in cases of brain-exhaustion. Phosphorus is safe in doses of 
fa of a grain, twice daily; preferably, dissolved in oil. Phosphide 
of zinc lias lately been introduced for similar uses ; its dose, also, 
is very small, and its administration requires caution. 



Tiiere are medicines whose most decided impression is made 
upon the nervous system, especially the motor nervous system. 
They are used principally to allay spasm, connected with a weak- 
ened rather than an inflammatory condition of the nerve centres, 
as in hysteria, hooping-cough, etc. Sthenic arterial excitement, 
or inflammation of the nervous centres, contraindicates their use. 



A peculiar substance obtained from a sac, situate between (lie 
umbilicus and prepuce of the Moschus moschifcrus or Musk deer 



Phosphorus. Phosphorus. 
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NEIIVOUS STIMULANTS OR ANTI- 
SPASMODICS. 



Moschus. Musk. 



Pig. 245. 



Fig. 246. 




Moschus Moschiferus. 



Castor Fiber. 



CASTOR — VALERIANA. 493 

of Tartary. Musk sac oval, two to three inches long, one side 
bare, the other with coarse hairs arranged concentrically around 
the small opening. It contains an unctuous granular powder. 

Tlierapeutics.— A^owerful nervous stimulant, useful in hiccough 
hysterical convulsions, etc. In large doses it produces vertigo and 
other symptoms of cerebral disturbance. At present but° little 
used, on account of its price and common adulteration. Dose 
gr. j-v, in pill or emulsion. 

Castor. Castor. 

A peculiar substance obtained from a sac situated between the 
anus and external genitals of the beaver (Castor liber). Sacs in 
pairs, one abortive, the other pyriform, one and two-third inch 
long, wrinkled, brownish, divided internally into cells containing 
the castor. An unctuous substance, of peculiar odor, brittle, with 
a somewhat resinoid fracture. 

Therapeutics.— Similar to but less powerful than musk. Dose, 
gr. x-xx, in pill or emulsion. 

Tinctura Gastorei. Tincture (|j-Oj). — Dose, fjj. 

Assafcetida. Assafetida. 

The product of Narthex assafcetida, an umbelliferous plant of 
Persia, obtained by slicing off the top of the root, and collecting 
the juice as it exudes. Ordinarily in. masses, softish at lirst, but 
becoming hard and reddish on exposure ; sometimes in tears, 
which are white ; resinoid fracture, taste bitter, acrid, peculiar ; 
odor peculiar, garlicky. A gum-resin, containing some volatile oil. 

Therapeutics.— Powerfully antispasmodic ; also a stimulant of 
almost all the secretions, laxative, often a useful carminative, 
especially in nervous flatulence. Used in hysteria, hooping-cough, 
functional convulsions, etc. Dose, gr. v-x, in pill. 
_ Mistura Assafcetidce. Assafetida Mixture. ( ^ss-Oj.)— An emul- 
sion, made by rubbing with water, the gum holding the resin 
suspended. Dose, fgss-j. Often administered as an enema. 

Tinctura Assafoztidaz. Tincture. (gij-Oj.)— Dose, gtt. xx-f.^j. 

Emplastrum Assafoetidoe. Plaster.— May' be applied to the spine 
in infantile convulsions, to the chest in chronic bronchitis, etc. 

Valeriana. Valerian. 

_ The root of the Valeriana officinalis, a native of Europe, con- 
sists of numerous long, slender rootlets arising from a tuberculated 
lu ad. Odor, strong, peculiar ; taste, bitter and aromatic, at first 
sweetish. Contains volatile oil, in which exists the valerianic add, 
a colorless, sour liquid, with odor resembling that of valerian ; it 
appears to be the result of oxidation of the oil. 

Therapeutics.— A very valuable nervous stimulant, especially 
useful in the "nervousness" of females. Dose, gr. xx-^ss, seldom 
given in substance. 

Tnfusum Valeriana?. Infusion. — Dose, f,f ss— ij. 

TSnetura Valeriana;. Tincture. — Dose, fijj. 

Tinctura Valerianae Ammoniata. Ammoniated Tincture. — Stimu- 
lating and antacid, especially Useful in hysterical cases. 
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Extraction Valerianae. Extract. — Very little used. Dose, gr. 
iij-vj, in pill. 

Extraction Valerianae Fluidum. Fluid Extract. — An excellent 
preparation. Dose, f^ss-f^j. 

Ammonii Valerianas. Valerianate of Ammonium. — Occurs in 
small, four-sided, pearly, tabular crystals, with the odor of valeri- 
anic acid. When properly prepared, not deliquescent. 

Zinci Valerianas. — Valerianate of zinc. A nervine t< >nic. 1 >< «e, 
1 grain twice daily. 

Therapeutics. — A useful stimulant, antispasmodic. Used in 
nervous headache. Dose, gr. v-xv, in solution. 

Oleum Succini. Oil of Amber. 

A thick, dark, empyreumatic oil, obtained by the destructive 
distillation of amber, a fossil resin, the product of some extinct 
coniferous trees. Odor, very strong, disagreeable. Never used in 
this form. 

Oleum Succini Rectificatum. Rectified Oil of Amber.— Obtain* id 
by re-distillation of the oil with water. Color, pale amber, strong 
peculiar odor and taste. 

Therapeutics. — A powerful nervous and arterial stimulant, also 
a stimulant of the secretions, especially the urinary ; and exter- 
nally, a rubefacient. Used in obstinate hiccough, nervous cough, 
hysteria, hooping-cough, and infantile convulsions. In the last 
two disorders frictions with it along the spine are often advanta- 
geous. Dose, gtt. v-x, in emulsion. 



CIIAPTEE VIII. 

CEREBRAL STIMULANTS. 

Medicines whose most obvious influence is upon the cerebrum. 
With several of them, at least, this influence may be considered to 
be primarily stimulant. It is usual to describe three stages of 
their action. 1st. That of stimulation, in which the functions of 
the brain are more readily performed ; 2d. That of narcotism or 
sleep, in which the sensibility is impaired, and consciousness lost 
in more or less profound sleep ; 3d. That of depression and weak- 
ness. 

There are no medicines over whose powers habit has so much 
control, nor are there any against which special disease so fortifies 
the system. Thus, the opium debauchee gradually travels from 
his twenty or thirty drops of laudanum a day to his wineglassful ; 
and every one is familiar with the large doses of opium required 
to affect a man amid the phantasies of delirium tremens. They 
are chiefly employed as anodynes to allay pain ; as soporifics to 
produce sleep ; sometimes as stimulants, sometimes as antispas- 
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raodics. Classed under this head, also, are a number of drugs, 
which are very closely allied in their properties (the mydriatics), 1/ 
and are distinguished by their expanding the pupil of the eye ; these 
are hyoscyamus, stramonium, and belladonna, prussic acid, and 
perhaps cannabis indica. 

Opium. Opium. 

The concrete juice of the Papaver somnifcrum, or poppy. It is 
obtained by making superficial vertical incisions, and collecting the 
juice the next day after it has exuded. The ripe capsules are 
themselves sometimes used in medicine ; they are oval, yellowish- 
brown, half to two inches in diameter, crowned by the remains of 
the stigma and filled with minute seeds. They are slightly narco- 
tic. The seeds yield plentifully a bland fixed oil (poppy oil), and 
are not at all narcotic. The 

three principal varieties of Fig. 247. 

opium occurring in commerce 
are the Indian, Egyptian, and 
Turkey opium. Of these the 
first two are not seen in our 
market. The Indian is said 
to occur in round masses 
covered with the petals of the 
poppy ; it is chiefly consumed 
by the opium-eaters of China. 

Egyptian Opium is in flat 
cakes about three inches in 
diameter or larger, covered 
with a poppy leaf. It is a 
very inferior variety. Of 
Turkey Opium there are two 
distinct varieties, the Smyrna 
and Constantinople. 

Smyrna opium is the va- » 
riety commonly met with in 
the American market. It 
occurs in roundish masses of 
various sizes, originally glob- 
ular, but irregular from mu- 
tual pressure, and covered 
with the seeds of a species of 

rumex (dock), the whole often papaver somntferuh.— i. Capsule of 

enveloped in poppy leaves. p. officinale. 2. Capsule of P. somniferum. 

The color is brownish-red, in 3 ( 4. seeds, 
the interior softish, and ex- 
hibits traces of tears ; on exposure it becomes darker and harder. 

Constantinople, rarely seen here, simulates very closely the 
Smyrna, but has no tears. 

The marks of good opium are, its peculiar odor and bitter acrid 
taste being well marked, and its leaving an interrupted line when 
drawn across writing paper. 

Chemical Composition.— The principal ingredients are the alka- 
loids morphia and codeia, which exist in combination with meconic 
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Fi<r. 248. 




Capsule op the Opium 
Poppy. 



acid ; besides these there are narcntinn 
(nearly neutral), odorous principle, reBin, 
paramorphia, etc. 

Tests. — Opium strikes a red color with 
solution of a persalt of iron (meconate of 
iron being formed). Morphia is reddened 
by nitric acid ; strikes a deep blue with a 
persalt of iron. 

Physiological Effects. — The first effect 
of opium when taken internally is a stimu- 
lant one, which is chiefly felt in the cere- 
bral nervous system. The circulatory 
system also manifests the effect of the 
stimulation, although not to a very marked 
degree ; there is some increase in the force 
and frequency of the pulse, and in the heat 
of the skin. This stage is shorter or Longer 
in inverse proportion to the size of the 
dose. It is followed by diminished sensi- 
bility, calmness, sleep, and diminution of 
all the secretions except that of the skin, the symptoms of the 
second stage. When the dose is very large, the first stage may be 
so transient as not to be noticed, and the symptoms of the second 
may be those of profound narcotism. There is more or less com- 
plete unconsciousness, with slow, stertorous breathing, very con- 
tracted pupils, a very slow, full pulse, and more or less lividity of 
the countenance. Of course between this profound narcotism and 
the second stage as first noticed, there is every gradation. The 
third stage is that of prostration, and its severity is in direct pro- 
portion to that of the second. Sometimes, however, it almost re- 
places the second stage. The symptoms are a feeble, frequent 
pulse, general relaxation, dilated pupils, unconsciousness, etc. In 
opium poisoning, the first indication is to evacuate the stomach. 
This may be done by the stimulating emetics, such as mustard, 
sulphate of zinc and copper, etc. — or by the stomach pump when 
a liquid preparation has been used — after this, the tendency to 
sleep must be counteracted by mechanical means, such as teasing 
the patient, walking him about, slapping him, dashing cold water 
over him, etc. ; and the physiological antidotes should be exhibited, 
and the system be supported if symptoms of prostration come on. 
The antidotes are tincture of belladonna, tincture of hyoscyamus, 
and very strong coffee. 

Uses. — Opium is used as an anodyne to relieve pain, and to 
allay nervous irritation in an infinite variety of cases ; as a hyp- 
notic, to produce sleep, exceptwhen there is inflammation or inflam- 
matory irritation of the brain ; as a stimulant in low fevers ; as cm 
arrester of secretion in diarrhoea ; as a diaphoretic in various con- 
ditions. In some cases it produces obstinate wakefulness and 
various unpleasant symptoms, preventing its use. Dose, gr. j ij. 

Tinctura Opii Cnmphorata. Paregoric (gr. ij-f^.i). — Contains 
camphor, benzoic acid, oil of anise, etc. Much used in diarrhoea 
and cough mixtures. Dose, f3ij-vj. 
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Tinctura Opii. Laudanum (gr. 37^-f3j). — When long kept it 
must be used with caution, as its strength may be very much in- 
creased by the evaporation of the alcohol ; contains 120 drops to 
the drachm. Dose, gtt. xxv. 

Tinctura Opii Deodorata. Deodorated Tincture (gr. 37-f;jj). — 
Eeally, a watery preparation, with a little alcohol to preserve it. 
Contains no narcotina, and is therefore considered to produce less 
unpleasant eft'ects than the other preparatious. Dose, gtt. xxv. 

Tinctura Opii Acctata. Acetated Tincture (gr. 48-f3*j). — Contains 
alcohol and acetic acid. Dose, gtt. x-xv. 

Acetum Opii. Vinegar, Black Drop (gr. 7o-f3*j). — Dose, gtt. 
v-x. 

Vinum Opii. Wine (gr. OO-fgj). — Dose, gtt. viij-xij. 
Confectio Opii. Confection (gr. 1 in 35). — Dose, 3ss. 
Pilulai Opii. Pills, 1 grain each. 

Pilulce Sajjonis Compositor. Compound Pills of Soap (opium, gr. 
lx, with soap, 5*ss). — Dose, gr. v. 

Pulvis Ipecacuanhas. Compositus. Compound Powder of Ipeca- 
cuanha. Dover -1 s Powder. — Made by rubbing opium, ipecac, and 
sulphate of potassium together in the proportion of one of each of 
the former to eight of the latter. The sulphate of potassium pro- 
bably has no effect on the system, but owing to its great hardness 
and splintery fracture in pulverizing it reduces the opium and ipecac 
to a very fine powder. Used as a powerful diaphoretic. Dose, gr. x. 

Morphia. 

Obtained by precipitating a watery infusion of opium with a 
mixture of alcohol and water of ammonia. The meconates are 
decomposed by the alkali, the codeia dissolves in the alcohol, the 
morphia falls. The crystals are purified by solution in boiling 
alcohol, passing through animal charcoal, and recrystallization. 
Colorless acicular crystals, almost insoluble in cold but slightly 
soluble in hot water, freely so in boiling alcohol. 

Morphiai Sulphas. Sulphate of Morphia.— Obtained by dissolv- 
ing morphia in very dilute sulphuric acid — in acicular crystals, 
bitter taste, very soluble in water. Dose, gr. 

Liquor Morphiai Sulphatis. Solution (gr. j-f^j). — Dose, fjij. 

Magendie's Solution of the sulphate of morphia has a strength 
of sixteen grains to the ounce. The muriate and acetate of mor- 
phia are also officinal. Their medical properties and dose are 
those of the sulphate. When opium is to be used cndermically or 
hypodermically some salt of morphia must be employed. 

Lactucarium. 

The inspissated iuice of the Lactuca sativa, or garden lettuce ; a 
brownish solid, with a somewhat resinoid fracture. It has been 
thought to resemble opium in its action on the economy, except 
in its not producing constipation. Its action is, however, very 
uncertain. Dose, gr. x-xv. 

Syrupus Lactucarii. Syrup (gj-Oj).— Sometimes used as an ano- 
dyne vehicle in cough mixtures. Dose, fgij-fgss. 

42* 
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Hyoscyami Folia. Henbane Leaves. Hyoscyami Semen. 

Henbane Seed. 

The product of Hyoscyamus niger, a biennial plant of Europe. 
The leaves of the second year should alone be used, gathered di- 
rectly after flowering. When 
Fig. 249. dry they should retain some of 

the tobacco-like odor of the 
plant, and have a bitter narcotic 
taste. The seeds are small, 
compressed, roundish, grayish, 
of a bitter, somewhat oily taste. 
Both contain the alkaloid Hyos- 
cyamia, which may be obtained 
in transparent needle-like crys- 
tals, of bitter disagreeable taste, 
slightly soluble in water, freely 
in alcohol. 

Therapeutics. — Given in mode- 
rate doses it gently stimulates 
the circulatory system, and ex- 
erts a marked influence on the 
cerebrum ; quiets nervous irrita- 
tion, and produces a tendency 
to sleep. Unlike opium, it does 
not check but rather aids secre- 
tion, often acting as a laxative. 
In overdoses it causes delirious 
intoxication, great dryne ss of 
the mouth and throat, dis- 
Hyoscyamus Nigeb. ordered vision, widely dilated 

pupils, irritation of the aliment- 
ary canal, with diarrhoea, followed by nervous jactitations or even 
convulsions, paralysis, and death. If the patient recover, he is 
totally unmindful of the scenes in which he has been an active per- 
former. Coma may be said to mark opium poisoning, delirium 
that of hyoscyamus. Used in neuralgia, etc., as an anodyne. 

Extractum Hyoscyami. Extract. — The inspissated juice of the 
leaves. Dose, gr. ss-ij, in pill. 

Extractum Hyoscyami Alcoholicum. Alcoholic Extract. — Made 
from the leaves. Dose, gr. j-ij. 

Extractum Hyoscyami Fluidum. Fluid Extract. — Made by evapo- 
rating a tincture of the leaves. Dose, gtt. v-x. 

Tlnctura Hyoscyami. Tincture. (Leaves ^ij-Qj.) — Dose, gtt. 
xx-f^j. 

Belladonnas Radix. Belladonna Root. Belladonnae Folium. 

Belladonna Leaf. 

The product of Atropa belladonna, an herbaceous perennial of 
Europe. The leaves are ovate, pointed, entire, on footstalks. 
When dry, nearly odorless ; taste feeble, somewhat acrid. Both 
contain atropia. 
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Therapeutics. — Almost precisely the action of hyoscyamus, but 
more energetic. It is much more used as a local application to the 
eye to produce dilatation before the cataract operation, ophthal- 
moscopic examinations, etc., or to prevent adhesions in iritis. 



Fig. 250. 




Atropa Belladonna. 



The preparations, except atropia, are all made from the leaves. 
Extractum Belladonna. Extract. — Inspissated juice. Dark 
greenish color, narcotic odor. Dose, gr. in pill. 
Extractum Belladonnce Alcolwlicum. Alcoholic Extract. — Dose, 

Tinctura Belladonnce. Tincture (^ij-Oj). — Dose, x-xx. 
Unguentum Belladonnce. Ointment. 

Emplastrum Belladonnce. Belladonna Plaster. — An anodyne 
plaster, often used in nervous irritability of the heart, etc. 

Atropia. — Obtained from the root ; yellowish-white, silky, pris- 
matic crystals, inodorous, bitter acrid taste, slightly soluble in 
water, soluble in alcohol. 
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Atropiot Sulphas. Sulphate of Atropia. — A white, slightly crys- 
talliae powder, with taste of atropia, very soluble in water and 
alcohol. Atropia and its sulphate have the same action on the 
system as belladonna ; they are terribly energetic, and should not 
be used in larger quantities than of a grain. They are rarely 
used internally. A drop of a solution of the .sulphate (gr. ij-l'oj) 
is often put into the eye by the surgeon to dilate the pupil. 

Stramonii Semen. Stramonium Seed*. Stramouii Folium. 

Stramonium Leaves. 

The product of the Datura stramonium, or Jamestown weed, an 
annual which flourishes throughout the civilized world, growing in 
waste places. Contains an alkaloid, Daturia, which very closely 
resembles atropia. 

Therapeutics. — Its effects on the system very closely resemble 
those of hyoscyamus, but it appears to have a greater power of 
relaxing spasm ; hence it is used especially in spasmodic, asthma, 
very frequently by smoking. Some caution is necessary to avoid 
poisonous effects. 



Fig. 251. 




Datura Stramonium. * 



Extractum Stramonii. Extract. — Inspissated juice of leaves. 
Dose, gr. j-ij. 

Extractum Stramonii Foliorum. Extract of Stramonium Leaves. 
Dose, gr. 

Tinctura Stramonii. Tincture. (Seeds §ij-Oj.) — Dose gtt. 

X- XX. 

Unguentum Stramonii. Ointment. (Extract s>j, water f3j, 
lard — Used as an anodyne application to painful piles, etc. 
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Dulcamara. Bittersweet. 

The stalks of Solanum dulcamara, a native of Europe, natural- 
ized in this country. Occurs in small pieces about one-fourth of 
an inch in diameter, grayish color, without odor ; taste at first 
bitter, afterwards sweetish ; contains an alkaloid, solania. 

Fig. 252. 




Solanum Dulcamara. 
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Therapeutics. — Very feebly narcotic, never used as such. It 
appears to increase the secretions generally, and to have a special 
direction to the skin ; employed chiefly as an alterative in chronic 
skin diseases, particularly the scaly ones. 

Decoctum Dulcamara. Decoction. (3j-Qj.) — Dose, fgij, t. d. 

Extraction Dulcamara:. Extract. — Alcoholic. Dose, gr. v-x, 
t. d. 

Exlractum Dulcamarce Fluidum. Fluid Extract. — Dose, f^ss- 
f3j- 

Humulus. Hops. 

The strobiles or fruit of the Humulus lupulus, or Hop vine, 
which grows in Europe and North America. Consists of a number 
of greenish scales, arranged in an imbricated manner around a 
common axis, so as to form an oval head or cone. Taste bitter, 
aromatic ; odor peculiar. At the bases of the scales are little 
glands containing a yellowish powder, Lupulin (Lupulina, V. S. |, 
which contains most of the active principle, a rcsinoid substance, 
lupulin or humulin. 

Therapeutics. — Stomachic, tonic, and somewhat narcotic. Used 
as a hypnotic in morbid wakefulness, dependent upon nervous 
debility, as in drunkards; sometimes used in form of pillow, stuffed 
with moistened hops. Hop poultices make a very nice anodyne 
application. 

tnfusum Humuli. Infusion. (3ss, boiling water Oj.) — Dose, 

Tinctura Hamuli. Tincture. (^ijss-Oj.) — Dose, f^j-f^ss. 
Lupulina. — May be given in pill. Dose, gr. vj-xi j. 
Tinctura Lupulina'. Tincture. (.^ij-Oj.) — Dose, fgss-fftij. 
Extraction Lupulince Fluidum. Fluid Extract. — Dose, fjjss j. 
Oleoresina Lupulinoz. Oleoresin. — Dose, gr. iij— 3ss, in pill or 
solution. 

Extractum Cannabis. Extract of Hemp. 

An alcoholic extract of Cannabis .sativa, or common hemp, of 
the variety which grows in India. The hemp plant has been lon- 
used in the East for producing a species of intoxication. The 
dried tops, cut after flowering, are known in India as gunjah, in 
Arabia as hashish; the resinous matter which exists on the surface 
of the plant is churrus. The ofhcinal extract is an alcoholic one. 
It contains largely of cannabin, the resinous active principle, 
soluble in 95 per cent, alcohol and ether, insoluble in water. 

Therapeutics. — A powerful narcotic, producing exhilaration, 
delirium, drowsiness, sleep, stupor. In large doses, it generally 
causes visions, and often marked anaesthesia of the limbs, some- 
times catalepsy. Its action is very uncertain. Dose, gr. £-gr. ss. 

Extraction Cannabis Indicm. Extract. — Dose, gr. £-gr. j. 

Tinctura Cannabis. (.^i.j-Qj). — Dose, gtt. v-x. 

Extraction Cannabis Americano?, is now also officinal. It | as- 
sesses the same power as the Indian hemp, in nearly the same 
degree. 
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Camphora. Camphor. 

Product of Camphora offlcinarum, an evergreen tree of China 
and Japan. It exists in all parts of the tree, and is obtained by 
heating chips of the wood, especially of the root and branches, 
and condensing into various receptacles the crude camphor of 
commerce. After purification by resublimation with quicklime, it 
is refined camphor. Occurs in crystalline, colorless, translucent 
masses, readily breaking into coarse granules, but very difficult to 
pulverize ; very volatile, lighter than water, very inflammable ; 
scarcely at all soluble in water, freely in alcohol, still more so in 
chloroform. Odor strong, peculiar ; taste bitter, pungent, with an 
after feeling of coolness. Chemically it is closely allied to the 
volatile oils, and is thought to be an oxide of the radical camphene. 
The oil of camphor is sometimes used. 

Therapeutics. — A stimulant, in moderate doses producing calm- 
ness, increased action of the arterial system and skin, etc. In 
overdose causing vertigo, drowsiness, and even convulsions, coma, 
prostration, death. It is also a powerful stimulant to the mucous 
membrane of the alimentary canal. Used in "nervousness," 
dependent on weakness, in typhoid cases, in asthenic diarrhoeas 
and dysenteries. . Dose, gr. v-x, in emulsion. 

Aqua Camphorm. Camphor Water. (oj-Qj.)— Dose, f sss-j. 

Spiritus Camphorce. Spirit. (sij-Oj.) — Dose, gtt. xx-xxv. 

IAnamentum Camphorai. Liniment, (gj-olive oil 3iij.) — Also an 
ingredient of soap liniment. 

Conium. Conium. 

The leaves of Conium maculatum, commonly called hemlock, a 
biennial umbelliferous plant of Europe, naturalized in the United 
States. It is believed to be the plant which yielded the state poison 
of the Greeks, by which Socrates died. The plants which grow in 
bright, sunny positions are said to be far the most active. The 
leaves should be green, and exhale strongly their peculiar odor on 
the addition of a few drops of liquor potassee. Active principle is 
a volatile alkaloid, conia, which exists in combination with coniic 
acid, a yellowish, oily, very acrid liquid, three drops of which 
suffice to kill a large cat in a minute and a half; it has a peculiar 
odor, thought by some to resemble that of mice. 

Therapeutics. — More properlv a nervous sedative than narcotic ; 
sedative to the circulation. There appears to be scarcely a stage 
of stimulation, but a sedation of the motor nervous system, with 
nausea, vertigo, debility, etc. ; over-doses cause vertigo, ddated 
pupil, delirium, or stupor, difficulty of speech, tremor and paralysis, 
followed by convulsions and death. In small, continued doses it 
has been recommended as a deobstruent in goitre, cancerous and 
other tumors. Dose, sr. i]-v. 

Extractum Conii. Extract.— Inspissated juice. Dose, gr. j-ij. 

Succus Conii.— A very strong preparation of the fresh juice, with 
one-fifth part by measure of alcohol. Dose, gtt. j-iij. 

Extractum Conii Alcoholimm. Alcoholic Extract.— Dose, gr. ss-j. 

Extractum Conii Fluidum. Fluid Extract,— Dose, gtt. uj-vj. 

Tinctura Conii. Tinctura. (f 5ij-Oj.)— Dose, gtt. xx-xxx. 
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-Ether. Ether. 

The oxide of ethyl. Obtained by distilling alcohol and sul- 
phuric acid, which takes away the water from the hydrated oxide 
of ethyl (alcohol), and the ether passes over — contaminated with 
sulphurous acid, oil of wine, etc. These are removed by washing 
with water containing potassa, and redistillation. JEther Fortior, 
IT. S., is obtained by removing the water from the product by quick- 
lime and the chloride of calcium. A very inflammable, volatile 
liquid. Sp. gr. 0.750, soluble in five parts of water, freely soluble 
in alcohol. 

Therapeutics. — Its effects on the system resemble those of alcohol, 
but are much more rapid and transient. They are, increased 
arterial action with delirium and diminished sensibility, followed 
by unconsciousness, relaxed muscles, contracted pupil, full, strong 
pulse, and then the stage of exhaustion. Used chiefly as an anaes- 
thetic and relaxant in surgery. Internally used, as a powerful 
diffusible stimulant in sudden prostration ; as an anodyne stimulant 
in colic. Dose, f^ss-j, given with cold water. Externally, when 
allowed to evaporate, produces cold, when confined to the skin a 
rubefacient and anodyne effect. 
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Spiritus .ffitheris Compositus. Compound Spirit of Ether. Hoffman's 

Anodyne. 

Ether, Oss ; Alcohol, Oj ; heavy oil of wine, f 3yj. A trans- 
parent fluid, with odor resembling that of ether, peculiar taste, 
becoming milky when added to water. Heavy Oil of Wine (sul- 
phate of ether and etherole) is a yellowish, heavy liquid of pecu- 
liar odor and taste ; soluble in alcohol, insoluble in water. 

Therapeutics. — A mild anodyne and good nervous stimulant. 
Used as a hypnotic in nervous sleeplessness. Also carminative. 

Chloroformum. Chloroform. 

The chloride of the radical formyl, the result of distilling chlo- 
rinated lime, alcohol, and water together. A non-inflammable, very 
volatile liquid, with a peculiar pleasant odor, and sweet aromatic 
taste. Soluble in alcohol and ether, insoluble in water. Sp. gr. 
14!», boiling point 1-42°. A fluidrachm of it contains from 250 to 
300 drops. Before use, commercial chloroform requires to be 
purified ; it is then chloroformum purification U. S. When dropped 
into water it should sink in globules without milkiness. 

Therapeutics. — A direct sedative to the nervous system, used as an 
anaesthetic by inhalation ; but it frequently causes death by para- 
lysis of the heart. Much employed as a local anodyne in neuralgic 
pains, etc. Internally, by the mouth, very useful in cramps of the 
bowels, colic, gastralgia, gout in the stomach ; and in small doses 
as an anti-emetic. Also given as soporific and general anodyne. 
In large doses (f3j), sometimes used as an antiperiodic. Dose 
by the mouth, gtt. v-f5ss. 

Linimeatum Chloroformi. Liniment {o^h olive oil siv.) — 
Anodyne. Used in chronic rheumatism, neuralgia, etc. 

Iodoformum (Iodoform) is now officinal. It occurs in yellow, 
scaly crystals, with a saffron-like odor. It is not soluble in water, 
but is soluble in alcohol, ether, and oils. It is volatile at ordinary 
temperatures, and is decomposed at 250° F., giving off a violet- 
colored vapor. Its therapeutic properties are not as yet very well 
known. It has been given especially in syphilis, rheumatism, and 
chronic ague. Externally it is applied to syphilitic sores, in 
powder, or with glycerin. 

Chloral. Uydrnte of Chloral. 

Pure chloral is made by the direct action of chlorine gas upon 
absolute alcohol. By mixing it with water hydrous chloral, usually 
called hydrate of chloral (or chloral hydrate), is formed. This is a 
solid, white, crystallizable mass, which fuses and evaporates with- 
out combustion ; boiling at 293° F. It is soluble in water, alcohol, 
ether, and oils. Its aqueous solution, when pure, is neutral to 
test -paper, and gives no reaction with nitrate of silver, and no red 
fumes when heated with nitric acid. 

Therapeutics.— Liebreich, who introduced chloral into use as a 
medicine, proposed the view that it is decomposed in the blood, 
yielding chloroform, and producing its hypnotic effect, Experience 
shows ft to be an extremely valuable agent, especially for the pro- 
43 
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motion of sleep; as an anodyne, Li is much inferior l<> opium. 
Generally, its after-effects are less marked and disagreeable than 
those of opiates. It is considerably used in delirium tremens and 
tetanus. Being pungent and disagreeable, it is often given in the 
form of a syrup. Dose, 15 to 30 grains. The smallest poisonous 
dose lias not yet been certainly determined; but it is not sate to 
increase the amount given, more rapidly than would be done with 
opiates, under like circumstances. 



CHAPTEE IX. 

EXCITO-MOTOR STIMULANTS. 

Medicines which stimulate the anterior motor columns of (he 
spinal centres, so that they call into action the muscular tissue 
through the agency of the spinal nerves. They are used either in 
one or two large doses to excite muscular contraction, or in small, 
repeated doses as stimulants to debilitated nerve centres. 

Nux Vomica. 

The seeds of the Strychnos nux vomica, an East Indian tree. 
The fruit is juicy, about the size of an orange, and contains nume- 
rous seeds. These are circular, somewhat concavo-convex disks, 
about three-quarters of an inch in diameter, covered with a dense 
silky down, and internally very hard and tough, slightly translu- 
cent, hornlike. They are odorless, but have an intensely bitter 
taste. Yield to alcohol. Contain the alkaloids strychnia and 
brucia in combination with igasuric acid. Brucia is rendered in- 
tensely red by nitric acid. 

Therapeutics. — When given in very small doses nux vomica acts 
as a tonic, increasing the appetite and especially reinvigorating 
weakened motor nerves. It is therefore used often as a simple tonic, 
and especially where there is any want of motor power without in- 
flammation or acute irritation of the nerve centres. Thus it is 

employed in paralysis, even after apoplexy, provided all sympl s 

of brain irritation have passed away ; and with far greater success 
in functional paralysis, such as follows diphtheria; in weakening 
of the muscular coat of the bowels and bladder, and of the 
sphincters. Very often the first symptom of its influence is a 
tingling in the part affected. In overdose it produces muscular 
rigidity, often first felt in the muscles of the neck, followed by 
tremblings, jerkings of the muscles, tetanic spasms, emprostho- 
tonos, opisthotonos, etc. ; in a word, the patient dies as in tetanus. 
The pulse and brain are, primarily, scarcely affected. Dose of 
powder, 3 grs. t. d. 

Extractum Nucis Vomicce. Extract. — gr. in pill, t. d. 

Tinctura Nueis Vomicae. Tincture. (|iv-Oj.)— Dose, gtt. x-xx. 

Strychnia. — Obtained by digesting the bean in water acidulated 
with muriatic acid, and precipitating with lime ; then dissolving 
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the alkaloids out of the precipitate with boiling alcohol, evaporat- 
ing, then adding sulphuric acid and boiling water, and allowing 
to cool and crystallize. Occurs in white powder, insoluble in cold 
water ; very bitter. It can be crystallized. Generally contains 
brucia. 

Test. — Bichromate of potassium and concentrated sulphuric acid 
cause a violet color. May be used hypodermic-ally for paralyzed 
sphincters. Dose, gr. ^"iV 



Fig. 254. 
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Iguatla. 

Seeds of Strychnos ignatia, of the Philippine Islands ; an inch 
long, obscurely angular, on one side convex, on the Other pah; 
brown, covered with short down; internally hard, hornlike ; con- 
tain strychnia and brucia. Their action oil the system is the same 
as that of the last. 

Extractum Ig native. Extract. — Dose, gr. I. 

ErgOta. Ergot. 

The diseased seeds of the Secale ccreale or rye arc really the 
mycelium of a fungus, Cordyceps purpurea, which preys on various 
species of G-raminacese. Occurs in cylindrical tapering grains, an 
inch and more in length ; curved ; dark-brown externally ; Lighter 
internally; peculiar iishy odor and acrid taste. Yields to water 
and alcohol. Contains a fixed oil, peculiar sugar (my cose), ergotic 
acid ; ergotin, secalia (identical with propylamin), etc. On what 
the action depends does not appear settled. 

Therapeutics. — When taken continuously for a long time, as some- 
times happens in bread, it causes dry gangrene of the extremities, 
probably by contracting the capillaries and thus interfering with 
circulation. In the ordinary dose it causes no apparent symptoms 
in the healthy male, but is given to cheek internal hemorrhage in 
hemoptysis, etc. It has a great influence over the uterus, as is 
shown by its capability of producing tonic contractions of that 
organ, not only in labor but during pregnancy, and even at times 
in the unimpregnated state. Used in unimpregnated females to 
check menorrhagia ; during labor to produce uterine contractions. 
It must never be used when there is any obstacle to the passage 
of the child's head. Given after labor to expel clots and prevent 
hemorrhage by causing uterine contraction. Dose, 9j. 

Vinum ErgotoB. Wine, (gij— Oj. ) — Dose, f&j-i.j. 

Extractum Ergotce Fluidum. Fluid Extract.— Dose, f^j. 



CHAPTER X. 

ARTERIAL SEDATIVES. 

Medicines whose principal action is upon the circulatory sys- 
tem, and is of a depressing nature. They lower the force and' at 
the same time diminish the frequency of the pulse. This sedation, 
when marked, is always accompanied with nausea and general re- 
laxation. A number of these medicines are very limited in their 
powers; they diminish the capillary circulation and produce a 
coolness of the surface, and that is all ; these are the so-called re- 
frigerants. The more powerful arterial sedatives are employed in 
acute inflammations ; the refrigerants are given iu fever. 
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Antimonium. Antimony. 

The salts of this metal are powerful arterial sedatives, and their 
chief use is as such ; but they are also used as alteratives iu doses 
too small to produce any immediate symptoms, and in larger doses 
as emetics. The salt to be preferred as a sedative and emetic is 
tartar emetic ; as an alterative, one of the sulphurets ; all of them 
stimulate the secretions generally, and when locally applied are 
irritants. 

Antimonii et Potassii Tartras. Tartar Emetic. Made by boil- 
ing the oxide of antimony in solution of tartaric acid. Found in 
shops in white powder ; crystallizes in efflorescent rhombic octohe- 
drons or tetrahedrons. Taste, metallic, styptic, nauseous ; soluble 
in water, insoluble in strong alcohol. 

Inwmpcctibles. — Alkalies and their carbonates, and tannic acid. 

Therapeutics. — A very powerful arterial sedative, and, in very 
minute, long-continued doses, an alterative, as which it is some- 
times used in chronic skin diseases, chronic rheumatism, etc.. in 
Jii grain doses. Its sedative action is usually attended with in- 
crease of most of the secretions. Given in small doses, in febrile 
conditions of the system, it lowers the force of the circulation, 
causes perspiration and gently relaxes the system. For this pur- 
pose it may be given in -fa grain doses. It is also expectorant, 
and is therefore often used in the dry stage of bronchitis. In 
pneumonia it has been given in much larger doses, following the 
contro-stimulant treatment of Rasori, as a substitute for bleeding. 
He administered as much as six or eight grains in the twenty-four 
hours ; but this plan is very rarely practised at present, as the re- 
sults are not very satisfactory. In doses of ^ to a grain, tartar 
emetic acts as a powerfully depressant emetic, causing violent and 
prolonged vomiting, with excessive nausea and prostration, and 
frequently purging. Repeated large doses are capable of pro- 
ducing death ; the symptoms are, violent vomiting and purging of 
matters closely simulating "rice-water discharges," burning pain 
in the stomach, violent cramps in the bowels and limbs, great 
prostration; in a word, the symptoms of Asiatic cholera. The 
treatment must meet the indications ; opiates, demulcents, external 
and internal stimulants, etc. After death, signs of inflammation 
of the bowels and stomach will be found. Great care must be 
exercised in giving tartar emetic to children, as they are especially 
susceptible to its inordinate effects ; also to the aged. 

Vinum Antimonii. Antimonial Wine (gr. ij-gj). — Dose, as an 
expectorant or diaphoretic, gtt. xx-f^ss. As an emetic, f^nj-fsss. 
It is a very harsh emetic. 

Unguentum Antimonii (^ss-^ij lard).— When antimony is re- 
peatedly rubbed upon the skin it acts as a peculiar, powerful irri- 
tant, producing a copious, very painful pustular eruption. It is 
sometimes used as a counter-irritant in chronic inflammations of 
internal viscera, especially the lungs. 

Antimonium Sulphuratum. Sulphurated Antimony.— A reddish- 
brown insoluble powder. 

Antimonii Oxiisulphuretum. Oxysulphuret of Antimony. Kcr- 
mes Mineral.— A purplish-brown powder. These preparations 
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are essentially the tersulphuret of antimony, with a variable pro- 
portion of the tcroxide. Their uncertain constitution renders the 
effect of a single large dose equally uncertain. They are scarcely 
over used except as alteratives. Dose, as emetic, gr. x-xx ; as 
alterative, gr. ij. 

Pilulce Antimonii Compositce. Compound Pills. Plummets 
Pills. — Sulphurated antimony, Calomel, aii gr. ss ; Guaiac, Mo- 
lasses, aa gr. ij, in a pill. Used as an alterative in chronic rheuma- 
tism, scaly skin affections, etc., especially when there is a syphilitic 
taint. Dose, 1-2 pills, t. d. 

Veratrum Viride. American Hellebore. 

The root of the Veratrum viride, which grows in moist places in 
the United States. A rhizome an inch or so in length, witli 
numerous rootlets, often very much broken or in slices. Taste 
bitter and permanently acrid ; contains veratria, but does not de- 
pend upon it for medical properties ; its active principle has not 
been thoroughly isolated. 

Therapeutics. — A powerful arterial sedative, reducing remark- 
ably the frequency and force of the pulse. In full doses it causes 
vomiting, but may be so managed as to reduce the force of the 
pulse without much sickness at the stomach. It increases all the 
secretions. Symptoms of its poisonous action are prolonged and 
violent retching, an almost imperceptible pulse, cold, clammy skin, 
imperfect vision, a syncope-like condition of the cerebral faculties. 
Used in the dry stage of acute inflammations, especially of' the 
lungs: also to control an excitable heart; never given in substance. 
When the preparations are exhibited, the patient must be care- 
fully watched to guard against inordinate effect. Symptoms of 
poisoning by it must be met by free external and internal stimula- 
tion, and opiates in moderate doses. 

Tinctura Veratri Viridis. Tincture (§viij-Oj).— A saturated 
preparation. Dose, gtt. iij-v, repeated every hour or two until 
some effect is produced. 

Extractum Veratri Viridis Fluidum. Fluid Extract— Dose, gtt. 
i-iij, every hour or two until some effect is apparent. 

Sabadilla. Cevadilla. 

The seeds of Veratrum sabadilla. About one-fourth of an inch 
long, blackish-brown, curved, blunt on one side. Used only in 
the manufacture of the alkaloid veratria, which is obtained by first 
making an alcoholic extract, out of which the alkaloid is dissolved 
by means of water containing sulphuric acid ; this solution of the 
sulphate is precipitated by magnesia ; the alkaloid is purified by 
solution in alcohol, passage through animal charcoal, reconver- 
sion into the sulphate, and precipitation by ammonia. Veratria 
is a pale gray powder ; of a bitter, acrid, tingling, burning taste ; 
odorless, but excessively irritant to the nostrils 

Test.— Becomes intensely red by contact with concentrated sul- 
phuric acid. Insoluble in water, freely soluble in chloroform, 
sparingly so in alcohol. , , „ " „ 

Therapeutics.— A virulent poison; used only externally, as a 
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local anod}-ne application in neuralgia ; causes a burning, tingling 
sensation and also numbness. 

Unyuentum Veratrice. Ointment (gr. xx~3j lard). 

Gelsemium. Yellow Jessamine. 

The root of Gelsemium sempervirens. A nervous and arterial 
sedative, promoting perspiration, without nausea or cathartic 
action. In overdoses it produces dangerous prostration; being said 
to have caused death in at least one instance. 

Therapeutics. — It has been used in pneumonia, pleurisy, and 
some other diseases. Thetinctin* is preferred (5iv of fresh rool in 
Oj of diluted alcohol). Dose, 20 to 40 drops. It is employed by 
some physicians as a hypnotic in cases of sleeplessness. 

REFRIGERANTS. 
Potassii Nitras. Nitrate of Potassium. Nitre. Saltpetre. 

Obtained from soil containing it, which is found in India, Ken- 
tucky, etc. ; also made in nitre-beds. Occurs in odorless, six-sided 
transversely striate crystals, with dihedral summits; taste cooling, 
saline ; soluble in water, not in strong alcohol ; melts and decom- 
poses with increasing heat ; deflagrates when thrown on the fire. 

Therapeutics. — A gastro-intestinal irritant when given in large 
quantities; solid or in concentrated solution, causing vomiting and 
purging, and even inflammation. When given largely diluted in 
some mucilaginous fluid it does not affect the stomach and bowels, 
hut reduces the circulation and temperature of the body. It is 
thought also to act as an anaplastic, reducing the fibrin in the 
blood, and lessening the tendency to the production of coagulable 
inflammatory exudations. If the patient be kept cool, it acts as a 
sedative diuretic; if he be kept warm in bed, as a diaphoretic. 
Used in inflammatory fevers, acute rheumatism, etc. ; very often 
combined with tartar emetic ; sometimes with calomel, or with 
both in the nitrous p>owdcrs, which are used in sthenic fevers with 
bilious symptoms. Dose, gr. v-x, every hour or two, in weak 
solution. 

Acidum Citrlcum. Citric Acid. 

Exists in limes, tamarinds, lemons, and many other fruits. It 
is obtained from lemon juice, by adding chalk and decomposing 
the citrate of calcium formed, by dilute sulphuric acid. < tecurs in 
transparent rhombic crystals of sour taste, freely soluble in water. 

Test. — Gives no precipitate with potassa, as tartaric acid does. 

Therapeutics. — A mild refrigerant. 

Limonis Suca<s. Lemon Juice. — Is an excellent refrigerant, 
acting also mildly on the liver and kidneys ; also a very good an- 
tiscorbutic. Given in large doses in scurvy, jaundice, and acute, 
rheumatism ; also much used as refrigerant drink. 

Artificial Lemon Juice is made : Citric acid, ^ixss ; water, Oj ; 
oil of lemon, gtt. iv. Not to be relied on as a substitute in 
serious diseases. Lemon juice may he preserved by concentrating 
it by boiling or freezing ; or better by the addition of sugar, as in 
Syrupus limonis, U. S. 
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Acidum Tartaricum. Tartaric Acid. 

Exists in the grape and other fruits. Obtained from bitartrate 
of potassium. Crystallizes in irregular, six-sided prisms ; usually 
kept in shops as a white powder. Freely soluble in water and 
alcohol. 

Therapeutics. — Similar to citric acid. Most of its salts are 
aperient. Used in various effervescing powders (Seidlitz, etc.). 

Acidum Aceticum. Acetic Acid. 

The product of the acetous fermentation of alcohol, also of the 
destructive distillation of wood. Exists in vinegar (Acetum, U. S.). 
A colorless, very sour liquid with a pungent odor. Sp. gr. 1.047. 

Therapeutics. — The strongest glacial acetic acid is corrosive, and 
is employed as a caustic in warts, etc. When sufficiently diluted, 
refrigerant, diaphoretic, and diuretic. 

Acidum Aceticum Dilutum. Dilute. (Oj-Ovij water.) — About 
the strength of vinegar. Sp. gr. 1.00G. 



CIIAPTEE XI. 

NERYOUS SEDATIVES. 

Medicines which produce a marked diminution of nervous 
power, and affect at the same time the sensorium and circulation. 
In overdoses they are all of them active poisons, capable of pro- 
ducing fatal results. They are used in diseases of nervous and 
vascular excitement. 

Digitalis. 

The leaves of the Digitalis purpurea or Foxglove, a biennial 
plant, which produces in the second year a long, handsome spike 
of large and very beautiful purplish flowers. The leaves should 
be gathered directly after flowering, dried with care, and preserved 
so as to exclude the light. They should be of a fine green color, 
and possess the peculiar bitter taste in a well-marked degree. 
Their active principle is digitalin, which is white, inodorous, in- 
tensely bitter ; it gives with concentrated muriatic acid an emerald- 
green color. 

Therapeutics.— Powerfully sedative to the circulation, and nar- 
cotic ; causes, in full dose, great reduction in frequency and lorce 
of the heart's action, with vertigo, dimness of vision, a sense ot 
tightness in the head, confusion of intellect ; it is also powerfully 
diuretic. In poisonous doses, these symptoms are aggravated, with 
vomiting, hiccough, cold sweats, convulsions, and death from syn- 
cope. Its action is cumulative, and must be carefully watched. 
Used chiefly to control the heart's action in various organic diseases 
of it in aortic aneurism, and in various inflammations, although 
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in the latter its action is too slow. As a diuretic, in dropsy. 
Dose, gr. ss-ij, in pill t. d. ; of digitalin gr. s \ every three hours. 



Fig. 258. 




Digitalis Purpurea. 



Infusum Digitalis. Infusion, (^j-fgix.) — Dose, f^ss. 
TiwStwra Digitalis. Tincture. (.^ij-Oj.) — Dose, gtt. x-xx. 
Extractum Digitalis. Extract. — Dose, gr. in pill. 

Potassii Bromidum. Bromide of Potassium. 

Prepared by adding bromine and iron, and afterwards potnss. 
carb., to distilled water, with gentle heat. It occurs in white 
crystals, soluble in water, sparingly so in alcohol. It is nut preci- 
pitated by chloride of barium. With nitrate of silver, its solution 
forms a yellowish precipitate ; and with starch and chlorine water, 
it becomes yellow. 

Therapeutics. — Bromide of potassium appears to lessen reflex 
excitability, either through its influence upon the spinal cord and 
sensorial ganglia of the brain, or by reducing; the sensibility of the 
peripheral terminations of the nerves. It diminishes sexual appe- 
tite, and renders the larynx and fauces less irritable under the use 
of the laryngoscope. Much use has been made of it in the treat- 
ment of sleeplessness from nervous irritability ; and it is the favorite 
medicine with many physicians for epilepsy. Dose, v to xx grains, 
two or three times a day. 

Bromide of Ammonium is officinal. In physical properties and 
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physiological effects, it resembles the bromide of potassium to a 
considerable extent. It has been given especially in rheumatism 
and fwoping-cough. Tbe bromides of calcium and lithium have also 
been used for similar indications to those above mentioned. Too 
long continuance of any of the bromides in large doses may produce 
bromism; a peculiar state of debility, with an eruption upon the 
skiu. 

Tabacum. Tobacco. 

The leaves of the Nicotiana tabacum, an annual plant, originally 
a native of tropical America, cultivated throughout the warmer 
portions of the world. When dried, color yellowish-brown ; taste, 
bitter, acrid ; odor, narcotic, strong. Yields to water and alcohol. 
Contains nicotia or nicotin, an alkaline, volatile, oily, colorless, ex- 
tremely poisonous liquid ; odor, that of tobacco ; taste, acrid. ' By 
destructive distillation tobacco yields also a very poisonous empy- 
reumatic oil, having the odor of old tobacco-pipes. 

Therapeutics. — A powerful nervous and arterial sedative, 
rapidly producing, in those unaccustomed to its use, great nausea 
and vomiting, great muscular relaxation, feeble pulse, vertigo, 
stupor, cold, clammy skin, convulsions and death from syncope. 
Formerly used in enemata as a relaxant in strangulated hernia, 
etc., but at present rarely used as such, unless in obstinate spasm 
of the bowels and urethra. A very dangerous remedy. 

Infusum Tabaci. Infusion (3j-Oj).— Dose, Oss. 

Vinum Tabaci. Wine (3j-Oj). — Dose, gtt. x-xx. 

Unguentum Tabaci. Ointment (gss-Jviij).— Used as a local 
anodyne. Must be cautiously employed. 

Aconiti Radix. Aconite Root. Aconiti Folia. Aconite Leaves. 

Root and leaves of the Aconitum napellus, or monkshood, a 
plant of the buttercup family, distinguished by its helmet-shaped, 
dark-blue flowers ; a native of Europe. Eoot tapering ; lea ves 
many parted ; taste bitterish, acrid, followed by a peculiar prick- 
ling sensation all through the mouth, with numbness. Contains 
the alkaloid aconitia in combination with aconitic acid. 

Therapeutics. — A powerful nervous sedative and anodyne. In 
full doses it lessens the pulse, causes a universal prickling tingling 
sensation, numbness, diminished sensibility, with great muscular 
weakness. In overdoses an exaggeration of these symptoms, with 
burning in the throat, distressing vomiting, excessive prostration, 
and death from syncope. Coma or convulsions rarely occur. When 
locally applied it produces marked burning and tingiing followed by 
numbness. It is much employed as a local anodyne. Internally, 
it is given to reduce the pulse, and as an anodyne. 

Tinctura Aconiti Folice. Tincture of Aconite Leaves. — Dose, gtt. 
xx-xxx. Must be distinguished from 

Tinctura Aconiti Badicis. Tincture of Aconite Boot. — Dose, gtt. 
ij-v. Much used locally. 

Extractum Aconiti. Extract.— Dose, gr. j. Aconitia, sparingly 
soluble in water, freely in alcohol and ether ; one of the most viru- 
lent poisons known, ? a ff gr. probably enough to destroy life. Dose, 
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Fig. 259. 




ACONITDM NAPELLT'S. 



? J ,5 gr. Used externally as a local application in neuralgia, etc., 
in the form of ointment (gr. j— 3j lard). 

Acidum Hydrocyanicum Dilutum. Dilute Hydrocyanic Aciil. 

Prussic Acid is formed of the radical cyanogen united with hy- 
drogen, and is developed in many plants belonging to the prunus 
or plum family (see Prunus Virginiana). The concentrated acid is 
a colorless fluid, sp. gr. 0.G97, of a peculiar, strong odor, so poison- 
ous that a fraction of a drop may cause death. It. is extremely 
volatile, and has a great tendency to undergo decomposition. The 
officinal acid contains hut two per cent, of prussic acid in water ; 
it possesses the properties of the strong acid, only in a less degree. 
It is obtained by the action of dilute hydrochloric acid on cyanide 
of silver, or of dilute sulphuric aeid on ferrocyanide of potassium. 
It must he excluded from the light, as that agent rapidly decom- 
poses it. 

Therapeutics. — In moderate doses causes a feeling of sinking, 
with vertigo, without very marked alteration of the heart's action. 
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In overdoses excessive and instantaneous prostration, giddiness 
faintness, tetanic convulsions, with insensibility and death. When 
taken in large amount, the patient may fall almost as if struck by 
lightning. Tbere is nothing revealed by post-mortem, except that 
there is nearly always a marked odor of the acid. In cases of poi- 
soning, if there be time, chlorine and ammonia should be exhibited, 
and cold and hot water alternately be dashed over the body. In- 
ternally, used as an anodyne in gastrodynia; as a nervous sedative 
in various nervous and even organic coughs, as hooping-cough, 
phthisis, etc. ; also as an anti-emetic in sick stomach. Dose, gtt. i. 

Potassii Cyanidum. Cyanide of Potassium. — May be used in- 
stead of the acid, as it is decomposed, and the acid is formed by 
the free hydrochloric acid in the stomach ; very poisonous. Dose, 
gr- 

Physostigma Venenosum. Calabar Bean. 

This is the fruit of a creeping plant of "Western Africa. It is 
used by the negroes as an ordeal to test the guilt or innocence of 
accused persons. The shell is said to act as a purgative. The 
bean, when taken in large quantities, is a powerful depressant 
poison, 15 grains of the kernel having produced death within an 
hour. 

Therapeutics. — Calabar bean is best known for its action upon 
the iris, causing contraction of the pupil ; the opposite action to 
that of belladonna, atropia, etc. By an influence upon the ciliary 
muscle of the eye, it also alters the accommodation of vision, in- 
ducing temporary near-sightedness. It has a limited application 
iu ophthalmic surgery. Internally administered, it is thought by 
some physicians to act beneficially in tetanus, and in chorea. Dose, 
of the kernel, 1 or 2 grains ; of the tincture, 5 to 10 drops. For 
dropping into tin 1 eye, an extract or strong infusion is employed ; 
a very little being sufficient for the effect. 



CIIAPTEK XII. 

ALTERATIVES. 

TnESE are medicines which, without producing any marked 
symptoms, gradually alter the nutrition of diseased organs or 
tissues so as to permit healthy action and structure to replace 
diseased action and structure. Their action is characterized by 
its slowness and insidiousness, so to speak, and is very hard to 
explain ; but it is not the less certain and real. That these medi- 
cines are capable of influencing the nutrition of the body, is shown 
by the circumstance that the more powerful of them, when pushed 
too far, or for too long a time, induce wasting and emaciation. 
44 
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Hydrargyrum. Mercury. 

This metal has heen sometimes used in large quantities as a 
mechanical remedy to overcome intussusception and other ob- 
structions in the bowels. When given in a finely divided state, 
it is oxidized and worked up into a soluble salt by the acids of the 
stomach, and even the most insoluble salts, as calomel, are dis- 
solved in the liquids of the alimentary canal. Mercury may be 
also introduced either by the lungs or skin ; mercurial inunctions 
were greatly in vogue in the days of heroic salivation. The effect 
of breathing mercurial fumes is seen in the poisoning of artisans 
who work in the metal. That mercury is absorbed is proven by 
the fact that it has been detected both in the solids .and liquids of 
the body. The effects of it upon the system may be conveniently 
stated under two heads : — 

First, its effect upon the alimentary canal and its appendages. 
Secondly, the general alterative or the constitutional effects of it 
in small doses continuously taken. That many of the mercurial 
preparations are decided cholagogues admits of no doubt, upon 
clinical evidence ; notwithstanding the contradictory results of 
Bennett's and Rohrig's experiments with them upon animals. The 
former asserts that, in dogs, calomel does not increase the How of 
bile; the latter, that it does. They probably at the same time 
augment all the various secretions of the alimentary canal. In 
congestion of the liver, in functional disorder of the digestive organs 
with scanty, dry, light clay-colored stools, they are invaluable. 
They are also useful where the engorged liver is secreting a morbid, 
acrid bile, causing dark liquid stools. As an alterative, where, 
mercury is given in small doses frequently repeated, one of its 
first actions is to augment all the secretions of the body ; and it is 
this first degree of operation that sometimes makes its use desirable 
in the earliest stage of a /ever, when there exist a dry tongue, 
torpid bowels, and a general scantiness of the secretions. It, is 
also used for this purpose in some chronic skin diseases, connected 
with a disordered state of the alimentary canal. In these affec- 
tions, especially in the fevers, great care must be taken not to push 
it too far. 

When continued for a longer time, or given more freely, mercury 
acts as a true alterative ; modifying to a greater or less extent the 
nutrition of the whole body, and in some cases apparently acting 
as an antidote to a poison existing in the system. It seems to 
influence the diseased, sooner and more strongly than the normal 
structures. This action on the nutrition of a part is seen in the 
diminution of glandular indurations and swellings by it. As an 
instance of its specific, antidotal action, may be mentioned its 
curative powers in syphilis. When mercury is exhibited very 
freely it produces a train of symptoms known as ptyalism or sali- 
vation, accompanied by an alteration of the blood, followed by 
rapid emaciation and loss of strength. The first symptoms of 
ptyalism are red, swollen gums, with soreness of the teeth, espe- 
cially felt -when they are firmly closed ; a peculiar, disagreeable 
fetor of the breath, and a coppery, metallic taste in the mouth. 
In aggravated cases, to an exaggeration of these symptoms, are 
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added a very great flow of saliva, with swelling and irritation 
of the salivary glands, and in bad eases even gangrene of the 
tissues of the mouth, necrosis of the jaw-bone, with permanent 
disfiguration for life, or even death from exhaustion. The treat- 
ment of this affection consists in the use of local astringent and 
detergent applications, opium in small doses, and general support. 
Mercury has been frequently used to an extent short of salivation 
in acute sthenic inflammations, especially of the serous membranes, 
as antiphlogistic and antiplastic. The use of mercury is strongly 
contraindicated by the existence of any marked cachexia, or of 
the scrofulous diathesis, or whenever the system is broken down 
by long-continued disease. 

* Unguentum Hydrargyri. Mercurial or Blue Ointment. — Made by 
rubbing mercury with an equal weight of lard and suet till it is 
extinguished, i. e., disappears from sight. A soft, bluish ointment, 
used as a local or constitutional alterative. 

Emplastrum Hydrargyri. Mercurial Plaster. — Made by rubbing 
up mercury, oil, and melted rosin, and adding melted lead-plaster ; 
used to disperse glandular swellings, etc. 

Pilulce Hydrargyri. Bhce Pill. ■ Mercurial Pill. Blue Mass. — 
Made by rubbing up mercury with confection of roses and powdered 
liquorice root until extinguished. Each pill is three grains in 
weight, and contains one grain of mercury. Used as alterative 
or sialagogue, one pill t. d. or less ; as a cholagogue purgative, two 
to four pills, followed if required by Seidlitz powder or similar 
purgative. 

Hydrargyrum cum Creta. Mercury xoith Cliallc. — Made bjr extin- 
guishing (by rubbing up) mercury giij in prepared chalk 3 v. A 
gray powder ; chalky taste ; odorless. Employed as an alterative 
and antacid, especially in the bowel complaints of children. A 
mild preparation. Dose, gr. j-x, t. d. 

Hydrargyri Chloridum Corrosivum. Corrosive Sublimate. Mercu- 
ric Chloride.— Made by first making a bisulphate by action of dilute 
sulphuric acid on mercury, then subliming this with salt. In color- 
less, crystalline masses ; fusible and sublimable by heat ; soluble 
in water, ether, and alcohol. Taste, metallic, styptic, disagreeable. 
Lime-water throws down from its solution a reddish-yellow precipi- 
tate (deutoxide). A very irritant, corrosive poison— antidote, 
albumen. Used as an alterative in tertiary syphilis not apt to 
salivate. Dose, gr. yVs- Used in solution as a local alterative 
and stimulant to ulcers, especially venereal. _ 

Hjdragyri Chloridum Mite. Calomel. Mercurous ChUmtte— Made 
by adding more mercury to the bisulphate, and then subliming with 
salt, and washing the sublimate to free it from any of the bichloride 
that may be formed. A whitish, insoluble, tasteless, heavy pow- 
der ; with lime-water yields black precipitate (mercurous oxide) 
Incompatibles of both chlorides, alkalies, alkaline earths. Used as 
alterative or sialagogue in i-1 gr. doses, every three houis or 
oftener ; as a cholagogue purgative, dose, gr. v-x. 

Hydrargyri Oxidum Bubrum. Bed Oxide of Mercury. Bed Pie- 
cipitoic-Mercuric oxide, chiefly used as yellow wash (2 grs cor- 
rosive sublimate, 15.] lime-water.) And in unguentum as a local 
stimulant and alterative. 
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Unguentum Hydrargyri Oxidi Bubri. Bed Precipitate Ointment. 
(3j-3j.) 

Hydrargyri Oxidum Flavian. Yellow Oxide of Mercury. — This is 
prepared by mixing solution of corrosive sublimate with solution 
of potassa, washing, and drying. It is chemically identical with 
the red oxide, but more finely divided. 

Hydrargyri Iodidum Viride. Green Iodide of Mercury. — Made hy 
rubbing together with alcohol, mercury ,5j, iodine 3 v. Greenish- 
yellow powder ; insoluble in water and alcohol. Used in secondary 
syphilis. Dose, gr. j. 

Hydrargyri Iodidum Itubrum. Bed Iodide. — A biniodide. Made 
by treating iodide of potassium with corrosive sublimate. l!iil- 
liant red powder; insoluble in water, soluble in alcohol and solu- 
tion of iodide of potassium ; volatilizable ; very acrid and poison- 
ous. Used in secondary and tertiary syphilis. Dose, gr. also 
used as a local stimulant and alterative in skin affections. 

Hydrargyrum Ammoniatum. Ammoniated Mercury. 1 1 7i ite Pre- 
cipitate. — Obtained by precipitating a solution of bichloride with 
solution of ammonia ; white, insoluble powder ; irritant and poi- 
sonous. Used as a local stimulant alterative in chronic skin affec- 
tions. Not internally. 

Unguentum Hgdrargyri Ammoniatum. Ointment, (gr. xj-^j.) 

Unguentum Hydrargyri jXiiratis. Ointment of the Nitrate of M< r- 
cury. Citrine Ointment. — Made by action of nitric acid on mercury, 
iK :ils-foot oil, and lard. A line citron color when fresh ; spoils by 
keeping : much used as a powerful stimulant alterative ; must often 
be much diluted with lard. 

Besides these the following preparations are officinal, but very 
rarely seen : the yellow sulphate of mercury (turpeth mineral), a yel- 
lowish, acrid powder ; the black sulphuret (ethiops mineral) ; the 
red sulphuret (cinnabar, vermilion). Used only for fumigation. 

Iodinium. Iodine. 

An elementary, non-metallic solid, of a bluish-gray color and 
metallic lustre, emitting violet fumes when healed ; odor peculiar; 
sparingly soluble in water, freely in alcohol. Iodine in large doses 
acts as an irritant, corrosive poison. In small doses its action 
seems to be at first somewhat tonic, whilst there is at the same 
time more or less increase of most of the secretions. It seems to 
stimulate nutrition ; this is especially seen in the emaciation of the 
scrofulous cachexia. When taken for too long time it perverts 
the normal functions and causes emaciation and wasting, with 
marked symptoms of disorder of the digestive and nervous systems. 
Its great use is in the treatment of the numerous forms of scrofulous 
disease, glandular swellings, ophthalmia, abscesses, etc. It is also 
frequently exhibited with advantage in tertiary syphilis, chronic 
skin affections, chronic rheumatism, etc. In goitre, it is the most 
efficient known medicine, and should be used both internally and 
externally. It is not given in substance. When used externally 
it acts as a stimulant and alterative to the skin, and is much used 
in the form of the tincture, in various skin diseases, erysipelas, frost- 
bite, lupus, etc. When applied in this Avay it appears to be absorl ted, 
and to exert a marked alterative and discutient influence on the 
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neighboring tissues. It is therefore applied over diseased joints 
various tumors, glandular swellings, dropsical bursce, etc. 

'Tinctura Iodinii. 'Tincture. (3j-Oj.) — When long kept this is de- 
composed, with formation of ioduretted ethers. It is rarely o-iven 
internally ; may be used in 10-20 drop doses, in sweetened water ; 
externally should be applied with a camel's hair brush. 

Unguerdum Iodinii. Ointment. (Iodine gr. xx, iodide of potas- 
sium gr. iv, lard gj.) 

Unyuentum Iodinii Compositum. Compound Ointment. (Iodine 
gr. xv, iodide of potassium 3ss, lard 3j.)— Used, as also the last, 
in chronic indurated glandular swellings. 

Tinctura Iodinii Composita. Compound Tincture. (Iodine ^ss, 
iodide of potassium gj, alcohol Oj.) — Dose, gtt. x-xx. 

Liquor Iodinii Compndtus. Compound Solution. LugoVs Solu- 
tion. (Iodine 3yj, iodide of potassium gjss, water Oj.) — In this 
preparation advantage is taken of the solvent power of a solution 
of iodide of potassium. The favorite preparation for internal use. 
Dose, gtt. vj-xxx, t. d. The iodide of sulphur is officinal ; used as 
a local stimulant and alterative in skin affections. 

Potassii Iodidum. Iodide of Potassium. 

Made by adding iodine to a boiling solution of potassa. Occurs 
in white, cubical, slightly deliquescent crystals ; very soluble in 
water and alcohol ; taste saline, acrid ; its aqueous solution can 
dissolve iodine. 

Therapeutics. — Its action on the system is similar to but not 
identical with that of iodine ; used in chronic rheumatism, ter- 
tiary syphilis, etc. Dose, gr. v-xv, t. d., in watery solution, or in 
compound syrup of sarsaparilla. It should be taken after meals, as 
it is when thus given less liable to cause disorder of the digestive 
apparatus. 

Arsenicum. Arsenic. 

A metallic substance, which is in itself inert, but when oxi- 
dized or in the state of a soluble salt is very poisonous. There 
are two oxides, arsenious acid, and arsenic acid, the latter of 
which is the most soluble, but is rarely seen. The arsenical pre- 
parations, in very small doses, seem to act as tonic alteratives, in- 
creasing the "embonpoint" and clearing the skin. If the doses 
be a little too large, there will be caused a puffiness and dropsical 
swelling of the face, especially about the eyes. When too long 
continued, a peculiar cachexia is produced, with wasting, emacia- 
tion, etc. In large doses, they act as powerful corrosive poisons, 
causing violent inflammation or rapid destruction of the stomach 
and bowels. The symptoms of arsenical poisoning are, burning 
pain in the throat, stomach, and even bowels, incessant vomiting 
of acrid matters ; epigastric tenderness, great thirst, purging, with 
nervous prostration, collapse, death. Antidotes, freshly precipitated 
hi/drated sesquioxide of iron, which forms an insoluble arsemte of 
iron ; also freshly calcined magnesia, white of eggs, milk, and 
other demulcents. Arsenic is, next to cinchona salts, the most 
largely employed antiperiodic, especially useful where the latter 
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fail. Given as an alterative in chronic skin affections, chronic 
rheumatism, nodes, etc. 

Acidum Arseniosum. Arsenious Acid. — In crystalline masses, 
vitreous fracture, at first transparent, afterwards milk-white. 
Dose, gr. -jV-fV» t. d., in solution. Externally, a powerful caustic, 
used in cancer, etc. Care must be taken that it does not produce 
constitutional symptoms by its absorption. 

Liquor Potassii Arscnitis. Solution of Arsenite of I'otassium. 
Fowler's Solution. — Made by boiling arsenious acid and bicarbonate 
of potassium, aa gr. C>4 in water f§12, and adding compound spirit 
of lavender, f^ss, and water enough to make a pint. Much used 
as an alterative. Dose, gtt. iij-viij. 

Liquor Arsenici ct Hyd/rargyri Ioaidi. Solution of the Iodides of 
Arsenic and Mercury. Donovan's Solution. — A very powerful 
alterative. In large dose a corrosive poison ; capable of causing 
ptyalism. Dose, gtt. ij-v. 

Sodii Hyposulphis. Hyposulphite of Sodium. Sodii Sulphis. 

j Sulphite of Sodium. 

The hyposulphite has large, colorless, transparent crystals, with 
a bitter, sulphurous taste. It is quite soluble in water, bul in- 
soluble in alcohol. It bleaches solution of iodine, or of iodide of 
starch. 

Therapeutics. — Professor Polli, of Milan, introduced the use of 
the sulphites and hyposulphites of sodium, calcium, and magnesium, 
because of their antiseptic (preservative) and anti-zymotic (opposed 
to fermentative) action. The idea is attractive, but has met, in 
practice, with but limited success. In dyspepsia, with the presence 
of sarcinaz in the stomach, the sulphite of sodium appears to be 
serviceable. It has been applied externally, in erysipelas. Dose, 
internally, thrice daily ; for local application, 3} to dissolved 
in water. The other sulphites and hyposulphites may be given or 
used in a similar manner ; the doses being generally half as large 
for the sulphites of calcium and magnesium as for the sulphite of 
sodium. 

Acidum Carbolicum. Carbolic Acid. Synonyms, Phenic Acid, 
Phenylic Alcohol, Carbol. 

This substance is obtained in the distillation of coal-tar, at a 
temperature between 300° and 400° F. When pure, it occurs in 
needle-like crystals, or in crystalline! masses, white or colorless, 
which redden on exposure to the air. It is quite deliquescent. 
Odor and taste, strong and disagreeable. Fusing point, about 
100° ; boiling, 360°. It dissolves in 20 or 30 parts of water ; also 
freely, in alcohol, ether, glycerin, alkalies, and essential oils. 
Impure carbolic acid contains cresylic acid, oil of tar, and other 
impurities derived from coal-tar. It is a liquid, generally of a 
reddish-brown color. This is quite available as a disinfectant. 

Therapeutics. — Carbolic acid has been proposed, like the sul- 
phites, as an antiseptic remedy, in various zymotic diseases ; as 
pycemia, scarlet fever, etc. Dose, 1 grain, in a fiuidounce of water. 

As a gargle, in malignant diphtheria or scarlatina, 1 or 2 grains 
in a fiuidounce of water. Externally, 15 grains in an ounce of 
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water, or 1 part to 20 of olive oil. Dr. Bill, U. S. A., has pointed 
out the fact that carbolic acid (although caustic to the skiu, like 
creasote, when pure) is a powerful local anaesthetic. With oil or 
glycerin, it has been found to give relief, when applied to the part 
aliected, in neuralgia. 

The glycerite (or glycerole) of carbolic acid is officinal, U. S. P. 
This, as well as a watery solution, is sometimes useful in skin dis- 
eases ; especially those of a parasitic kind. 

Aqua Acicli Garbolici is also officinal. It is made by mixing the 
glycerite with distilled water (fgx in Oj). 

Potassii Chloras. Chlorate of Potassium. 

A colorless salt, in tabular crystals, with a pearly lustre ; soluble 
in water. It yields no precipitate with nitrate of silver. W in n 
strongly heated, it gives off oxygen. Sulphuric acid, dropped on 
the crystals, makes them first yellow, and then red. Taste, saline, 
not very disagreeable. 

Therapeutics. — Chlorate of potassium is the most valuable of 
alteratives in the treatment of ulcerative sore mouth. It is also 
often very serviceable in diphtheria. Dose, gr. x-xx. 



CHAPTER XIII. 

EMETICS. 

These are medicines which excite vomiting. Emesis takes 
place principally through the action of the diaphragm and abdo- 
minal muscles, although probably the muscular tissue of the sto- 
mach also performs a part. These muscles are excited into action 
through the various motor nerves which supply them. The action, 
then, of an emetic is directly or indirectly upon the nerve centres 
that supply these muscles. Emetics are divisible into two sets : 
those whose action is necessarily preceded by their absorption into 
the blood, and which probably act on the nerve centres only by 
immediate contact ; and those which irritate the mucous mem- 
brane of the stomach, and cause vomiting by a reflex action. The 
latter class produce very little nausea and depression ; they are 
the so-called mechanical or stimulating emetics, and are used simply 
to evacuate the stomach, to dislodge mechanically substances in the 
trachea or bronchi, and to arouse or shock the system. AH emetics 
acting through the blood produce more or less "nausea and depres- 
sion. They are the depressing emetics, and are used to produce 
muscular relaxation ; to lessen arterial excitement and to over- 
come the dry stage of inflammatory action ; to deplete, to increase 
secretion, etc. All emetics, especially the harsher, must be 
avoided if possible in pregnancy, congestion of the brain, inflam- 
mation of stomach, and hernia. The susceptibility of the stomach 
to the influence of emetics is increased by most diseases of the 
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organ, and lessened by many nervous diseases, markedly so by 
the stupefaction of narcotics. 

VEGETABLE EMETICS. 
Ipecacuanha. 

. The root of the Cephaelis ipecacuanha of Brazil ; several inches 
long, very much contorted, marked with a series of prominent 
transverse rings (hence often called an- 
Fig. 2G0. nutated ipecac), about as thick as a small 

quill. The color varies, so that there 
are three varieties, brown, red, gray. It 
consists of two parts ; the outer, the cor- 
tex, is thick, hard, horny, brittle, with a 
somewhat resinous fracture ; it contains 
all the virtues; the inner port ion is woody 
and inert. The fawn-colored powder is 
an irritant to the mucous membrane of 
the respiratory system, and causes, when 
inhaled, sneezing, and in some, fits of 
spasmodic asthma. The active principle 
is an alkaloid, emetia, which exists in 
combination with ipecacuanhic acid, one 
of the tannic acid series. 

Therapeutics. — In very small doses 
(gr. ss), it acts as a stimulant to the mu- 
cous membrane of the stomach, and has 
been used as an anti-emetic; in ratlin- 
large doses an alterative (gr. j-ij) and 
stimulant of the secretions, especially of 
the lungs and skin. As an emetic, its 
action is mild, prompt, and certain, ac- 
companied with little depression. If its 
emetic action be restrained by opium, it 
acts as a cholagogue cathartic. Dose, 
as an emetic, gr. xx ; as a sedative, in 
bilious dysentery, gr. v-x every two hours 
or oftener. Dose of emetia as emetic, 

Ipecacuanha. S 1 " - 4 _ss ' 

Vinum Ipecacuanha?. Wine (3,j-Qj). — 
Dose, fsij-fjss as an emetic, gtt. xx-f^ss as an expectorant. 
Used chiefly as expectorant. 

Extractum Ipecacuanhce Fluidum. Fluid Extract. — Contains 
acetic acid. Dose, as an emetic, f3ss. 

Lobelia. 

The herb of the Lobelia inflata, an indigenous annual. Taste 
at first slightly, afterwards persistently acrid. Contains a peculiar 
liquid alkaloid, lobelina, in which the narcotic but probably not 
the emetic properties reside. 

Therapeutics. — A powerfully depressant emetic, with narcotic 
and expectorant properties, capable of producing death. Its ad i< in 
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resembles that of tobacco, Fio-. 261 

hence its name, Indian to- 
bacco. In overdoses, causes 
distressing vomiting, with 
great prostration and mus- 
cular relaxation, headache, 
tremors, convulsions, and 
death from paralysis of res- 
piratory muscles. Rarely 
used as an emetic, but as a 
narcotic expectorant in asth- 
ma and allied diseases. 

Tiurtura Lobelice. Tincture 
(.5 ij— Qi). — Dose, as emetic, 
f^j ; as expectorant, gtt. x- 
xx. 

Acctnm Lobelias, Vinegar 
(3ij-Oj)- — Dose, same. 

Besides these, the follow- 
ing indigenous emetics are 
officinal : Roots of Euphor- 
bia ipecacuanha and E. corol- 
hta, very harsh, irritant, 
and at the same time uncer- 
tain emetics, rarely used. 
Roots of Gillenia stipulacea 
and 6. trifoliata (Indian 
Physic), which resemble in 
their emetic action ipecac- 
uanha. Used in 20-30 gr. 
doses. Root of Sanguina- 
ria Canadensis, or Blood- 
mot, distinguished by its red 
color, and short, truncated 
character ; a very harsh 
emetic, with narcotic and 
expectorant properties. Sel- 
dom used ; sometimes in 
cough mixtures. Dose, as 
emetic, gr. v-xx. A tinc- 
ture is officinal. Emetic dose, f^ij , 

Squill, a harsh, stimulating emetic'. Mustard Flour, a very 
valuable stimulating emetic, much used simply to evacuate the 
stomach, especially in narcotic poisoning. Dose, a tablespoonful, 
repeated every twenty minutes. 




Lobislia Inflata. 



expectorant, gtt. x-xx. 



MINERAL EMETICS. 

Tartar Emetic is a very powerful emetic, acting but slowly, but 
very surely and persistently, causing a great deal of nausea, retch- 
ing, and general systemic disturbance. It has been sometimes used 
when the^secondary effects of an emetic are desired, as, for instance, 
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to act on contiguous viscera, in congested liver and spleen, or to 
check an incipient inflammation. Dose, gr. j, repeated in half an 
hour, of the wine fjss. Its use as an emetic has come to be almost 
totally abandoned, on account of the violence of its action. It is 
particularly objectionable with young children, on this account. 

The sulphates of zinc and copper are prompt, powerful, stimu- 
lating emetics ; causing violent vomiting with but little nausea. 
They are used when the indication is simply to evacuate the 
stomach, or dislodge anything mechanically, as in membranous 
croup ; especially useful in narcotic poisoning. Sulphate of copper 
is so irritating that it must be used with caution. Dose, gr. iij-v. 
Sulphate of zinc, dose, gr. xxx. 

Alum is also a prompt, stimulant emetic ; especially recommended 
in cases of croup. Dose of the powder, 1-2 teaspoonfuls every 
fifteen minutes, until the effect is produced. 



CHAPTER XIV. 

CATHARTICS. 

These are medicines which produce an increase in the amount 
and frequency of the passage from the bowels. They operate in 
three ways : 1st, by stimulating the muscular coat of the bowels to 
augment peristaltic action ; 2d, by increasing the discharge from 
the mucous membrane and the innumerable glands of the alimen- 
tary canal ; 3d, by occasioning a greater flow of bile, which acts 
as a purgative ; such medicines are termed cholayoyucs. When 
a purgative acts very violently, with n great deal of griping and 
pain and irritation of the mucous membrane, it is said to be drastic 
When it produces large watery stools it is a hydragogue. A very 
mild cathartic, which merely evacuates the bowels, is a laxatiw ; 
the more decided cathartics are purgatives. Cathartics differ as to 
the part of the alimentary canal which they affect. Thus, aloes 
acts almost exclusively upon the rectum and lower bowel ; the 
saline upon the whole tract ; rhubarb most powerfully on the mus- 
cular coat, etc. 

Cathartics are used, 1st, to unload the bowels, as in typhus fever, 
colic from indigestible food, etc. ; 2d, to promote secretion and re- 
lieve habitual constipation and its attendant evils ; 3d, to deplete 
in various sthenic inflammatory diseases ; the hydragogues should 
be selected for this purpose ; 4th, to rcvulse ; they are used for this 
purpose especially in disease of the brain. The amount of surface 
of the mucous membrane that can be irritated, enables us to set up 
a very powerful counter-irritation by them ; the drastics should be 
employed for this purpose. If purgatives are required when there 
is inflammation of the bowels, castor oil or a mild saline should 
be selected. They must be used with reserve in enteric fever. 
Their griping is best remedied by administering with them hyos- 
cyamus, aromatics, or small quantities of opium. Their action is 
often much promoted by combining several of them together. They 
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act most rapidly when taken upon an empty stomach. Hyper- 
catharsis is to be checked by opiates, and sometimes stimulants. 

There are a number of articles of food which are laxatives, and 
are usefully employed in habitual constipation ; such are fruits, 
fresh or dried, and stewed, especially prunes, peaches ; sugar and 
molasses, the latter especially useful with rye or oatmeaf mush • 
bran, best employed in the form of bran crackers and bran bread. 
Many of these substances, as bran and fruits, act to a great extent 
mechanically, the large amount of innutritive material that they 
contain exciting the bowels to action : in this way a vegetable diet 
acts. 

VEGETABLE CATHARTICS. 
Tamarindus. Tamarind. 

The preserved fruit of the Tamarindus Indica, an East Indian 
tree. Prepared by stripping off the hard shell, placing in bags in a 
cask, and pouring boiling syrup over them. Used as a laxative. 

Cassia Fistula. Purging Cassia. 

The fruit of the Cassia fistula, a native of the East Indies. 
Cylindrical, dark-brown pods, a foot or more in length, containing 
numerous seeds, imbedded in a black, sweet mucilaginous pulp, 
which contains sugar, gum, vegetable acids, etc. Used as a mild 
laxative, in confection of senna. 

Manna. 

The concrete juice of the Ornus Europrca, the ash of southern 
Europe. Obtained both by spontaneous exudation and incisions. 
There are three varieties : Flake manna, obtained in July and 
August when the weather is hot and dry ; occurs in irregular, 
yellowish-white masses, several inches long, half to one inch wide, 
often with pieces of the bark adherent; odor, faint; taste, sweetish. 
The best variety. Manna in sorts, procured later in season, con- 
sists of tears and pieces of flakes glued together by fat manna. Its 
color is darker, and taste more nauseous. Fat Manna, obtained 
very late in season ; irregular, soft, almost semi-fluid masses, of a 
dark color, nauseous taste. The poorest variety. Active prin- 
ciple, mannite, a sort of sugar incapable of undergoing the vinous 
fermentation. 

Therapeutics. — A laxative, in large doses causing flatulence and 
griping. Used with senna as a laxative for children and pregnant 
women. Dose, 3ij-5j. 

Oleum Ricini. Castor Oil. 

Obtained from the seed of the Ricinus communis, growing in 
different parts of the world. The fruit is a three-celled capsule, 
with an oblong, spotted, brownish seed in each cell. The seeds 
are a drastic purgative, owing to an acrid principle which they 
contain, and which may be driven off by heat. The best oil is 
obtained by expression. The seeds are gently warmed to liquefy 
the oil in them, and then subjected to powerful pressure. The oil 
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thus obtained is boiled with a large quantity of water, to coagulate 
the vegetable albumen and dissolve out mucilage and other impu- 
rities ; afterwards it is boiled with a little water to drive oil' the 
acrid principle ; if the oil is scorched at all in this process, it is 
darkened and rendered very acrid and irritating. An inferior 
dark variety is prepared in the East and West Indies, by roasting 
the seeds, mashing and boiling them in water, and skimming the 
oil off as it rises to the surface, and purifying as above. This 
variety is more acrid. Castor oil is soluble in ether and cold 
alcohol, and should be light colored, and entirely devoid of an 
acrid taste. 



Fig. 2G2. 




Eicinu8 Communis. 



Therapeutics. — A very mild but certain cathartic ; much used 
when it is desired simply to evacuate the bowels, especially in cases 
of children and pregnant women. In irritated or inflamed bowels, 
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as diarrhoea, dysentery, etc., it is invaluable. Dose, f^ss-j, for 
an infant fgj— ij. Given in boiling milk, hot coffee, or, better ; still, 
spiced syrup oi' rhubarb ; or in emulsion. 

Rheum. Rhubarb. 

The root of Eheum palmatum, or other species, growing in 
Tartary and Central Asia, cultivated in Europe. There are three 
varieties: 1st, Russian rhubarb. This is the finest rhubarb ; the 
pieces are carefully selected, and afterwards inspected at a frontier 
town of Russia near Tartary by a government inspector ; each 
piece has a hole bored into it in order to ascertain its soundness. 
Tlie pieces are irregularly cylindrical, with angular edges, the re- 
sult of the bark being pared off; of a lively yellow color, varie- 
gated within; very gritty under the teeth, as it contains numerous 
raphides or crystals of oxalate of calcium ; stains the saliva ; odor 
peculiar, aromatic ; taste bitter, aromatic, astringent ; imported 
from St. Petersburg. Such of the pieces as arc prepared for the 
Russian market, but fail to pass the inspec- 
tion, find their way into commerce through 
Constantinople, and are known as Turkey 
rhubarb, inferior to Russian, superior to the 
Chinese. Russian rhubarb is not at present 
in the market. 

Chinese Rhubarb. — Origin same as Russian, 
inferior pieces, which come through Canton. 
Pieces smooth and powdery on the outside, 
the bark having been scraped or rasped off; 
not so gritty as the last, nor so bright colored 
or aromatic ; hole extending through it, made 
to hang it up to dry, often containing remains 
of the string. 

European Rhubarb.— Occurs in various 
forms, often cut to imitate other varieties ; 
texture very loose ; does not tinge saliva, or 
feel gritty to the teeth ; nearly worthless, 
several resins and tannic acid. 

Therapeutics.— A tonic, purgative, and stomachic ; m small closes 
astringent ; used to evacuate the bowels in dyspeptic and typhoid 
cases fit causes very little depletion, acting principally on the. 
muscular coat of the intestines. In full doses apt to gripe ; should 
not be <nven as a purgative alone, but combined with others. 
Roastin-? destroys its purgative, but not its astringent property. 
Dose, as a laxative, gr. v-x ; as a purgative, gi'-„xx-xxx. 
Infusum Rhei. Infusion. (.^ss-Oj.)— Dose, f sss-ij. 

(R. giij, Cardamom Sss-Oj.)— Dose, 




Crystals op Cal- 
cium Oxalate is 
Russian Rhubark. 

Active principles, 



Tlnctura Rhei. Tincture. 
f3.i-flss. 

Tinctura Rhei et Senna*,. 
na, red saunders, aa gij ; 
aa 3ss ; Raisins, 3Vj-Oiij). 
tive. Dose, f.^ss. 

Syrupus Rhei. Syrup 

^Syrupm Rhei Aromaticus. Aromatic Syrup. (Rhub 
45 



Warner's Gout Cordial. (Rh. g.j ; Sen- 
Liquorice, saffron, fennel, coriander, 
A stimulating stomachic and purga- 

(FL cxtr. fgiij-fSxxix syrup.)— Dose, 



Sijss, 
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Cloves, cinnamon, aa ,^ss ; Nutmeg, Jjij ; Syrup, Ovj ; DiL alcohol, 
Oj.) — Elegant remedy in infantile bowel complaints, combined 
with alkali in cases of green stools. — Dose, f 3j-f '5SS. 



Fig. 2G4. 




Rheum Palmatum. 



Vinum Bhei. Wine. (R. 3iij ; Canella 5') ; Sherry Oj.)— Dose, 
f3.j-.?ss. 

Extractum Bhei. Extract. — Dose, gr. v-xx, in pill. 

Pilulce lihei. Rhubarb Pills (3 grs. in pill). 

Pilulce Bhei Composites. Compound Bhubarb Pills (Eh. §j ; 
Myrrh 3*ss ; Aloes 3vj ; Peppermint oil fgss, in 240 pills), an 
excellent purgative or laxative. — Dose, 2-3 pills. 

Pulvis Bhei Compositus. Compound Powder. (Rh. 5*iv ; Mag- 
nesia 3xij ; Ginger gij.) — Dose, 3j-ij. 

Extractum Bhei Fluidum. Fluid Extract. — Dose, f 3ss-j. 

Senna. 

Leaflets of various species of Cassia. Several commercial 
varieties. Alexandria Senna. Leaflets of C. acutifolia and C. 
obovata, entire, not longer than an inch. Tripoli Senna, distin- 
guished by being very much broken up ; from C. Ethiopica. India 
Senna, afforded by C. elongata ; length 1-2 inches. Mecca and 
Tinmvelly senna are varieties of this. All true senna leaves are 
distinguished by their oblique lower edges and tbe inequality of 
their insertion upon the footstalk ; odor faint, peculiar ; taste 
sweetish, nauseous. Active principle, calhartin, a resin. Yield 
to water and alcohol. 

Therapeutics. — A very active hydragoguc, acting on the whole 
of the alimentary canal ; apt to gripe. 

Black Draught, infusion of senna and Epsom salts, ^ss-j. 

Infusum Senna;. Infusion (S. 3, ; Coriander gj-Oj). — Dose, f.^ij. 

Confectio Senna;. Confection. Lenitive Electuary, and laxative. 
—Dose, f sj-ij. 

Extractum Sennas Fluidum. Fluid Extract. — Dose, f^j-ij. 
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Cassia Marilandica. American Senna. 

Leaflets of C. marilandica, an indigenous plant. Medical pro- 
perties similar to those of true Senna, for which they may be sub- 
stituted in one-third larger dose. 

Juglans. Butternut. 

The inner bark of the root of Juglans cinerea, an indigenous 
tree. 

Extractum Juglandis. Extract. — A mild but thorough cathartic. 
Dose, gr. x-xx, in pill. 

Aloes. 

The inspissated juice of various species of aloes, prepared either 
by boiling the leaves in water, or a better variety by expressing 
the juice, or best by allowing it to drain from the cut leaves. 

The U. S. P. recognizes three varieties. 

Aloe Socotrina. bocotrine Aloes. — Color yellowish or reddish- 
brown ; fracture vitreous, conchoidal, witli translucent, garnety 
edges ; powder golden-yellow ; odor aromatic ; taste bitter, aro- 
matic. The most valuable variety ; comes from the island of 
Socotra in the Red Sea. 

Aloe Capensis. Cape Aloes. — From A. spicata, which grows in 
the Cape of Good Hope ; color dark olive, or greenish-black ; frac- 
ture as in last ; edges not so strongly garnety ; powder greenish- 
yellow ; odor and taste not so aromatic as last. 

Aloe Barbadensis. Barbadoes Aloes. — From A. vulgaris, grow- 
ing in the West Indies ; color 
dark brown, not shining ; edges 
perfectly opaque ; powder very 
dull yellow ; odor and taste 
nauseous ; the poorest variety. 

The active principle of aloes 
is aloin or aloesin, a resin. 

Therapeutics. — A warm ca- 
thartic and stomachic, acting 
on the rectum and lower bowel 
chiefly, and also as a stimulant 
to the contiguous pelvic viscera ; 
will sometimes produce piles, if 
its use be too long continued ; 
chiefly given in constipation, in 
combination with other pur- 
gatives, especially when there 
also exists atonic amenorrhcea. 
Dose, as a laxative, gr. ij-v ; 
as a purgative, gr. x-xv. 

Tinctura Aloes. Tincture (3*j- 
Oij), f^j-f^ss. 

'Tinctura Aloes et Myrrha. 
Tincture. Elixir Proprietatis (aa 3 iij-Oij).— Used in amenorrhcea. 
Dose, f3j-f5ss. 
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Vinum Ahcs. Wine (Al. §j ; Cardamom, Ginger, aa. oj-Oj.)— 
Dose, fgj-fSss. 

Pilules Ames. Pills, 2 grs. in 1 pill. 

Pilulaz Aloes el Assafvetidce (aa lg gr. in pill). — Used as laxative 
in hysteria, etc. 

Pilulce Aloes et Myrrhce (A. gr. 2, M. gr. 1 in pill). 

PiluVf, Aloes et Mastidies (A. 1\ gr, ; Mastic, lied Rose, aa gr. J, 
in pill). 

Aloe Purificata. Purified Aloes. — Obtained by dissolving in 
stronger alcohol, straining, and evaporating. Dose, gr. viij-xvj. 

Jalapa. Jalap. 

The root of Exogonium pnrga, a Mexican morning glory. A 
tuber-like root, varying in size from that of a walnut to thai of an 
orange; heavy, hard; externally blackish-gray ; internally brown- 
ish ; odor, peculiar, disagreeable, acrid ; taste, mawkish, persist- 
ently acrid ; powder, yellowish-brown. Active principle, Jalapin, 
a resin ; also contains largely of starch. 

Therapeutics. — A powerful hydragogue catharl ic ; formerly much 
used in dropsies, combined with cream of tartar, and in bilious 
complaints, with calomel. Dose, gr. x-xv. 

Eesina Jalapte. Eesin. — Soluble in alcohol, insoluble in water 
and ether ; very apt to gripe. Dose, gr. j-iij. 

Tinct wa Jalapce. Tim-lure. (^iij-Oj.) — Dose, f~ j ij. 

Extractum Jalapce. Extract. — Enters into comp. cathartic pill, 
Dose, gr. x-xv. 

Pulvis Jalapce Compositus. Con/pound Powder. (J. gj, cream 
of tartar ^ij. ) — Dose, 3ss~3j, 

Podophyllum. May Apple. 

Rhizoma of the indigenous Podophyllum peltatum. In cylin- 
drical pieces, about the size of a very large quill, brownish exter- 
nally; starchy internally ; odor disagreeable ; taste acrid, powder 
resembles jalap, but acts more decidedly on the liver. Active 
principle, Podophyllin, a resin. 

Therapeutics. — An active hydragogue and cholagogue. 

Extractum Podophylli. Extract. — Dose, gr. v-x. 

Besina PodxyphylU. Resin. — Much used' as an adjuvant or sub- 
stitute for calomel. Dose, gr. but in combination ; else apt to 
gripe. 

Colocynthis. Coloc;;nlh. 

Fruit (a sort of gourd) of Citrullus colocynthis, a vine resem- 
bling the cucumber, growing in Southern Europe and in Asia 
and Africa ; about the size and shape of an orange, with a hard, 
yellowish rind, and a dry, spongy pulp containing the seeds ; often 
divested of its rind ; taste excessively bitter ; yields to water and 
alcohol. Contains a bitter principle, coloci/nthin, extractive;, resins, 
etc. A hot infusion gelatinizes on cooling, owing to the amount of 
pectin in it. 

Therapeutics. — A powerful hydragogue ; used only in combina- 
tion. Dose, gr. v-x. 



GAMBOOIA, 

Fkr. 2GG. 



533 




Podophyllum Peltatttm. 

Extraction Colocynthidis. Extract.— Dose, gr. ij-v. 

Extractum Colocynthidis Compositus. Compound Extract. (Alcoh. 
extr. Colocynth giijss ; Soc. aloes gxij ; Resin of scammony 5nj ; 
Cardamom s.jss ; Soap 3 iij.)— Much used as laxative and cathar- 
tic. Dose, gr. x-xv. 

Gambogia. Gamboge. 

The concrete juice of the Hebradendron cambogiodes, a tree of 
Ceylon. Obtained by breaking off shoots and leaves and allow- 
in- juice to concrete gradually in bamboos ; thus obtained it is 
pipe gamboge, which occurs in hollow cylinders ; gamboge also occurs 
In irregular masses. Color, reddish; fracture resinous ; odor 
none ; taste, slight ; a gum-resin. Yields to alcohol ; makes emul- 
sion with water. _ . , ,. , . ., nt 

Therapeutics.- A drastic; in overdoses an intestinal irritant, 
dangerous ; never used alone. Dose, gr. ij-iv. 
' 45* 
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Pilulcc, Cuthartkcr, Composite. Compound Cathartic Fills.— 
Comp. extr. of Coloeynth gss ; extr. of Jalap, Calomel, au jjiij ; 
Gamboge gr. xlv — 180 pills'. The calomel is decomposed by the 
alkali of the soap, in comp. extr. jalap, so that mercury exists as 
black oxide. An excellent thorough purgative. Dose, 1-3 pills. 

Elaterium. 

Product of Momordica elaterium, or squirting cucumber, of 
Southern Europe. Fruit about the size of a lime, oval, greenish, 
covered with prickles. Contains an elastic sac, which, when the 
ripe fruit falls off the vine, bursts the latter open al its stalk end 
and violently projects its contents. The best elaterium (Ghttter- 
fcucfc's) is a substance deposited by juice of sa*c of unripe fruit. The 
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ordinary variety is obtained by slicing tbe fruit and allowing the 
juice slowly to drain away through a muslin sieve, when the elate- 
riurn is deposited on the muslin. A very poor variety is obtained 
by expression and evaporation. Occurs in flat, thin pieces ; gray- 
ish-green, with marks of the threads of the cloth on the surface ; 
light and friable ; odor, none ; taste, bitter, acrid, nauseous. Ac- 
tive principle, JElaterin, a crystallizable, neutral principle. 

Therapeutics. — A very active hydragogue, with some action on 
the kidney ; used in dropsies. Dose, gr. 7 1 z -£. 

Helleborus. Black Hellebore. 

The root of the Helleborus niger, growing in the mountainous 
countries of Europe. -Yields to water and alcohol. 

Therapeutics. — A drastic cathartic, and stimulant emmena- 
gogue ; much used by the ancients in mania ; rarely given now. 

Extraction Hcllebori. Extract. — Dose, gr. iij-v. 

Tinctura Hellebori. Tincture.- (giv-Oij.) — Dose, gtt. x-f^ss. 

Oleum Tiglii. Croton Oil. 

The fixed oil of the seed of the Croton tiglium, of India. The 
seeds are three, in a three-celled capsule ; size of coffee-grains, an 
external blackish husk around whitish kernel. Oil procured by 
expressing the warmed seeds. Oil at first nearly colorless, becom- 
ing reddish by age ; odor slight, peculiar ; taste, burning, acrid ; 
composition, complex ; the active principle not well made out, not 
crotonic acid. Alcohol dissolves out about 6 per cent, only, leaving 
a bland fixed oil ; apt to be adulterated with castor oil, which is 
however soluble in alcohol. 

T herapeutics.- — Internally, excessively active drastic cathartic, in 
overdoses very dangerous ; externally a powerful irritant, produc- 
ing a peculiar pustular eruption ; internally, used in obstinate con- 
stipation, especially from disease of the brain, and as a revulsive 
in those affections ; externally as a revulsive in chronic disease of 
the lungs. Its application must be made with caution ; olive oil 
is the best diluent. Dose, gtt. j-ij, in pill Avith crumb of bread, or, 
if the patient be insensible, simply dropped on the tongue. 

MINERAL CATHAKTICS. 
Sulphur Sublimatum. Sulphur. 

Flowers of Sulphur. A yellowish powder obtained by subli- 
mating roll sulphur. Always contains some sulphuric acid, ren- 
dering it unfit for internal use, which may be removed by washing, 
as in sulphur lotum, U. S. P. (washed sulj)hur). 

Therapeutics.— A mild , slowly-acting laxative and alterative, with 
strong tendency towards the skin, and some towards the bronchial 
mucous membrane. Used in constipation with hemorrhoids, and 
as an alterative in chronic rheumatism, catarrh, skin affections, etc. 
Is absorbed and given off by the skin, etc. Dose, laxative, 3j-ij 
in syrup or molasses ; as an alterative, gr. x-xx t. d. _ Used as a 
local remedy (unguentum mlphuris Sj-.yj) to kill the itch acarus, 
also as an alterative and stimulant to the skin in the vapor bath. 
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Sulphur Precipitation . Precipitated Suljthur.—'Mixdc by boiling 
together sulphur aud lime, and then adding muriatic acid, which 
precipitates sulphur. In friable lumps or sofl powder of yellowish 
green-white color, wholly volatilizable by heat ; if too white, con- 
tains non-volat He sulphate of calcium. Properties, those of washed 
sulphur. 

Sulphuris Iodidum. Iodide of Sulphur. — Made by heating toge- 
ther iodine and sublimed sulphur. A solid, in grayish-black 
masses, with a radiating crystalline structure, entirely volatiliza- 
ble. 

Therapeutics. — Used almost solely as a local stimulant and altera- 
tive in chronic skin diseases unattended with inflammation, as 
lepra, porrigo, and the dry stage of eczema. 

Unguentum Sulphuris Iodidi. Ointment (3ss-5j lard). 

Magnesii Carbonas. Curlonate of Magnesium. 

Obtained by decomposing a solution of the sulphate of magnesium 
by carbonate of sodium ; white, tasteless, inodorous, almost insolu- 
ble ; in cakes or powder. Two varieties, heavy and light ; the density 
depends upon the strength of the precipitated solution. 

Magnesia. 

Obtained by driving off the carbonic acid by heat. Often known 
as calcined magnesia. Two varieties — the heavy (Henry's, J Ins- 
band's, etc.) and the light; the product depending upon the variety 
of the carbonate used. A white, inodorous, insoluble powder. 

Therapeutics. — Magnesia and its carbonate are antacid and laxa- 
tive. Their cathartic action is somewhat uncertain, being in a 
measure dependent upon the amount of acid in the alimentary 
canal. When used as habitual laxatives they are Liable to accumu- 
late in the alimentary canal. The carbonate may cause inconve- 
nient distension by the carbonic acid gas which it liberates in the 
bowels. Used to correct acidity of the stomach and howels in sick 
headache, etc. Dose, 3j-3ij in syrup or water; often combined 
with Epsom salts. 

Calomel. — Used as a cholagogue. (See Alteratives.) 

SALINE CATHARTICS. 

These are all powerful hydragogues, causing a great increase of 
the secretion of the mucous membrane of the bowels and its glands. 
They are also refrigerant, and are especially adapted to cases in 
which the indication is to deplete, as in inflammatory affections. 
Among the vegetable cathartics, senna most resembles them, and 
is frequently combined with the more powerful of them. They are 
especially useful in sthenic dysenteric affections, to unload the ^in- 
gested vessels. The watery exudation caused by them renders 
them especially useful in protracted constipation. 

Liquor Potassii Citratis. Solution of the Citrate. 

Made by adding citric acid (gss) to bicarbonate of potassium 
(Jjvss) in water, Oss, in a strong bottle, and corking immediately. 
A very agreeable saline, sparkling with the carbonic acid ; a little 
apt to gripe. Dose, Oss. 
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Magnesii Sulphas. Epsom Salts. 

Procured by adding sulphuric acid to magnesian limestone, and 
dissolving out with water ; or, better, by acting with the acid on 
magnesUe, a native hydrate of magnesia ; also from bittern of sea 
water. Occurs in small acicular crystals resembling acetate of 
lead ; very bitter and soluble ; slowly efflorescent ; contains about 
10 per cent, of water of crystallization. A very powerful saline • 
much used in inflammatory affections. Dose, .sss-^j in water. ' 

Sodii Sulphas. Sulphate of Sodium. Glauber Salts. 

Procured as residuum after the manufacture of muriatic acid, 
also from bittern of sea water. Occurs in four-sided efflorescing 
crystals, containing more than 50 per cent, of water of crystalli* 
zation ; more soluble in water at 00° F. than at 212° P. Taste 
very nauseous, bitter ; rarely used. Dose and therapeutics about 
the same as of Epsom salts. 

Potassii Sulphas. Sulphate of Potassium. Vitriolated Tartar. 

Obtained as result of action of sulphuric acid on nitre in manu- 
facture of nitric acid. Small, white, very hard, prismatic crystals ; 
not very soluble. A mild saline, rarely used save in Dover's pow- 
ders. 

Potassii Tartras. Tartrate of Potassium. Soluble Tartar. 

Made by saturating a solution of the bitartrate of potassium with 
the bicarbonate ; crystallizes in deliquescent, soluble, irregular, 
six-sided prisms; often occurs in white, granular powder ; taste, 
bitterish, saline. A mild cooling saline ; rarely used. Dose, 3ss-j. 

Potassii Bitartras. 

Obtained by purifying the argol or crude tartar deposited in wine 
casks during the fermentation, and incrusting the inside with red- 
dish cakes if from red wine, dirty-white if from white wine. Occurs 
in white crystalline crusts ; generally kept in the shops in form of 
a white, gritty powder. Taste, acid, saline ; soluble in sixty parts 
of cold water, fifteen of boiling. 

Tht rapeubics. — In a large, single dose a mild refrigerant saline ; 
more used, however, as a refrigerant diuretic, for which purpose 
3j should be dissolved in a pint of juniper-berry infusion, and drunk 
in the course of twenty-four hours. Dose, as purgative, 3j-ij ; 
often combined with jalap, or with sulphur. 

Sodii et Potassii Tartras. Tartrate of Potassium and Sodium. 
Rochelle Salt. 

Made by saturating a solution of the bitartrate of potassium 
with the carbonate of sodium. In large pyramidal, efflorescent, 
very soluble, truncated crystals, of saline, not very disagreeable 
taste. 

Therapeutic*. — An excellent mild saline. Dose, gss-.^jss. 
PuLv&res Eft rrcscentcs Aperientes. Seidlitz Powders.— Rochelle 
salt, 3ij, Bicarbonate of sodium, gr. xl, in blue paper; Tartaric 
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acid, gr. xxxv, in white paper ; to be dissolved separately and then 
added to each other, and swallowed during effervescence. The 
tartrate of sodium is formed, and ear! tonic acid set free. An excel- 
lent, mild, agreeable saline. Dose, 1-2 powders. 

Sodii Phosphas. Phosphate of Sodium. 

Prepared by decomposing the phosphate of calcium of bono by 
sulphuric acid' and water, the insoluble sulphate being precipitated 
and the superphosphate left in solution ; then pouring off the su- 
pernatant liquid and adding carbonate of sodium, when phosphate 
of sodium remains in solution, and carbonate of calcium is precipi- 
tated. Occurs in large 1 rhombic, efflorescent crystals, about 75 per 
cent, water of crystallization; taste, resembling common salt. 

Tin rapeutics, — A mild saline. Used for children on account of 
its taste. May be given in broth or soup. Dose, 5j. 



CHAPTER XV. 

DIURETICS. 

These are medicines which increase the secretion of urine. 
There, is in one sense an antagonism between the skin and the 
kidneys, so that when the former is active the latter are passive, 
and rice versa. Hence external circumstances that favor the 
action of the skin, lessen that of the kidneys, and vice versa; espe- 
cially is this true in regard to medicines that are at once diuretic 
and diaphoretic. Therefore exposure to a cool temperature favors 
a diuretic action, warmth and perspiration lessen it. The func- 
tion of the kidneys is also affected by the state of the bowels. 
When the water of the blood is drained oft* by a profuse watery 
discharge from them, it is manifest that the supply of water to the 
kidneys is checked. The action of diuretics is moreover much 
modified by functional or organic disease of the kidney. In most 
dropsies there is either a structural change, or intense passive con- 
gestion of the kidneys (as in heart and liver dropsies) ; therefore it 
is, that diuretics so frequently fail us in those complaints. All 
true diuretics act by being absorbed, carried into the kidney, and 
there stimulating the secreting cells. Very many of them act 
apparently as alteratives, though they are simply tonic elhnina- 
tives, causing the morbid matters in the blood to be excreted by 
the kidneys. They are used to promote and keep up the action of 
the kidneys, as in various fevers ; to evacuate fluid, as in dropsies ; 
to cause the elimination of retained secretions or other materics 
morbi, as in rheumatism ; to alter the urinary secretion, as in 
gravel ; to act locally on the urino-genital apparatus, either sooth- 
ingly or as local stimulants. Some of them seem to stimulate and 
in large dose irritate the kidneys, especially when inflamed ; others, 
while promoting secretion, seem to soothe and quiet irritation; 
hence the two classes, stimulant and sedative diuretics. 
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Scilla. Squills. 

The bulb of the Scilla maritima, a lily of the Mediterranean 
shores. Roundish, size from a man's fist to a child's head, com- 
posed of wrappings one over the other like an onion ; when sliced 
across, these fall apart in the form of flake-like, horny pieces, in 
which shape squills occur in the shops. There are two varieties ; 
red and white; no important differences. Taste bitter, acrid, 
nauseous. Yields best to vinegar, well to alcohol ; active principle, 
seiltitin. 

Therapeutics. — In small doses a stimulant diuretic and expecto- 
rant ; in large doses a harsh emetic. As a diuretic, used in dropsies, 
especially in combination with digitalis. As an expectorant, used 
in latter stages of acute bronchitis and pneumonia, especially 
when there is any typhoid tendency. As a diuretic generally 
given in substance, in pill. Dose, gr. ss. As an expectorant, given 
in one of its preparations. 

Tinctura Scillce. Tincture (3ij-Oj). — Dose, as expectorant, gtt. 
x-xxx. 

Acetura Scillce. Vinegar (^ij-Qj). — Dose, gtt. x-xxx. 
Syrupits Scillce. Syrup. (Vinegar of Squill, Oj ; Sugar, gxxiv.) 
— Incompatible with carbonate of ammonium. Dose, f gss-iss. 
Pilulaz Scillai Compositcc. 



Compound Pills. (Squill gr. 
ss ; Ginger, Ammonia, aa gr. j ; 
Soap gr. iss, in a pill.) — Used 
in chronic bronchitis. Dose, 
1-2 pills. 

Colchici Radix. Colchicum 
Root. Colchici Semen. Col- 
chicum Seed. 

The corm and seed of Colchi- 
cum autumnale, or meadow saf- 
fron of England. Conn about 
the size of a chestnut, covered 
with a brownish membrane ; in- 
ternally solid, white, fleshy, 
With a groove running along one 
side of it. Often kept in shops 
in transverse slices, each of 
which should have a notch in 
one side. Taste bitter, acrid ; 
odor scarcely perceptible. It 
should be gathered in the latter 
part of July or in August. 
Seeds small, blackish exter- 
nally, whitish within, resemble, 
black mustard seed; taste bit- 
ter, acrid ; less apt than the 
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bulb to spoil by keeping. Both contain colchicia, an alkaloid re- 
lated to but not identical with v.eratria. 

Therapeutics. — Stimulant to most of the secretions ; acts on the 
kidneys, especially as an elhninative, and is chiefly useful in gout. 
in which saline cathartics may he used as its adjuvants. It exer- 
cises a sedative influence on the circulation, lessening the fre- 
quency and force of the pulse. In large doses, a cathartic ; in 
overdoses, a powerful intestinal irritant, with a marked influence 
on the nervous system. 

Scudamorc's Mixture. — Consists of a draught containing 15-20 
grs. magnesia, 3j-ij Epsom salt, wine of colchicum root, fgss j. 

Acetum Colchici. Vinegar. Not now officinal. 

Vinum Colchici Radicis. Wine of C. Root ( 3" vj-Oj )• — Dose, 
gtt. x-xxx. 

Vinum Colchici Seminis. Wine of C. Seed (Sij-Qj).— Dose, 
gtt. x-f3ss. 

Extractum Colchici Accticum. Acetic Extract. — Made from root. 
Dose, gr. j-ij t. d. 

Fluid Extracts of the root and seed arc also officinal. Dose, 
gtt. v-x. 

Terebinthina. Turpentine. 

The juice of Pinus palustris and other species inhabiting the 
southern United States. Collected by cutting, in the spring of 
the year, deep notches into the tree, of such a shape that the tur- 
pentine gradually drains into them, and is afterwards ladled out 
into barrels. On exposure, the juice hardens into tohitt turpi ntiru ; 
yellowish-white, irregular masses, of peculiar odor and hot taste. 
Consists of resin with 17-25 per cent, of volatile oil. 

Terebinthina Canadensis. Canada Turpentine. 

The juice of the Abies balsamca, or balm of Grilead, growing in 
Canada and the most northern United States. Transparent, yel- 
low, thick liquid ; odor and taste resembling the above. The tur- 
pentines are very inflammable hydrocarbons, insoluble in water, 
soluble in alcohol. They an; oleoresins, the resin being produced 
by the oxidization of the volatile oil. They arc used externally as 
local stimulants ; for internal exhibition their volatile oils are pre- 
ferred. Oil of turpentine has already been treated of; as a diuretic 
it is only used for its local stimulant effect upon the urino-gcnital 
mucous membrane. Canada balsam is sometimes given in chronic 
bronchitis and chronic rheumatism. Dose, 3ss. 

Resina. Resin. — The residue of the distillation of white turpen- 
tine. Used externally as a stimulant. 

Ceratum Resince. Resin Cerate. Basilicon Ointment. (Resin, 
§"x; Yellow wax, ,5iv ; Lard, 3*xvj.) — Used as a stimulant to 
ulcers, or to keep blisters open. 

Ceratum Resince Composition. Compound Resin Cerate. (Resin, 
Suet, Yellow wax, aa ^xij ; Turpentine, 3yj ; Flaxseed oil, ^vj.) 
— Similar to but more stimulant than the last. 

Emplastrum Resince. Resin, Adhesive, or Sticking Plaster. 
(Resin, §vj ; Lead plaster, 3*xxxvj.) — Used in surgery. 
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Pix Liquida. Tar. 

The product of the destructive distillation by slow combustion 
of the wood of Pinus palustris; composition excessively complex ; 
contains creasote, various empyreumatic oils, resins, etc. ; slightly 
soluble in water, freely in alcohol. Used as a stimulant to the 
bronchial mucous membrane, either by inhalation of vapor or as 
Infusum Picis Liquidoe. Tar Water. — Dose, f^ij. Externally 
used as a stimulant in skin diseases. 

Unguentum Picis IAquidm. Tar Ointment. (Tar, Suet, aa 5xij.) 

Copaiba. 

The juice of Copaifera officinalis and other species ; leguminous 
plants of Brazil. Procured by making incisions. At iirst clear 
and rather thin, becoming thicker and yellowish-red by age ; odor 
peculiar, strong ; taste hot, peculiar ; insoluble in water, soluble in 
alcohol ; virtues depend upon the volatile oil, which by exposure 
oxidizes into a resinous acid, copaivic; proportion of oil varies from 
30 to 60 per cent. Solidifies with magnesia — not a balsam. 

Therapeutics. — A stimulant diuretic ; in overdoses causing nau- 
sea and vomiting ; a stimu- 
Fig. 2G9. lant alterative to the mucous 

membranes generally, but 
especially to the urino-geni- 
tal. Used chiefly in gonor- 
rhoea before or after the 
acute inflammatory symp- 
toms, also in chronic bron- 
chitis, and chronic dysen- 
tery. Dose, gtt. x-f^ss, t. d. 

Oleum Copaiba;. Oil of 
Copaiba. — The volatile oil 
obtained by distillation. 
Dose, gtt. v-x, in emulsion, 
or better, in gelatin cap- 
sules. 

Pilulce Copaiba',. Pills. 
(Copaiba, 5ij ; Magnesia, 3j 
— 200 pills.) Dose, iij-v pills. 

Cantharides. (See Epis- 
pastics.) 



Juniperus. Juniper Berries. 

Fruit of the Juniperus 
communis, or common .juni- 
per ; globular, about the size 
of a large pea ; dark purple, 
glaucous; taste sweetish, 
warm, terebinthinate ; odor 
aromatic. Active principle, 
a volatile oil. Yields to hot 
water and alcohol. Used as 




Juniperus Communis.— Branch 
male flower. 

46 
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a slightly stimulant diuretic, and stomachic, mostly as an adjuvant 
to cream of tartar. 

Infusum Jtmiperi. Infusion. (5j-Qj.) — Dose, Oj in twenty-four 
hours. 

Oleum Junipcri. Oil of Juniper. — Dose, gtt. x-xx. 

Spiritus Juniper i Compositus. Compound Spirit. (Oils: Juniper, 
f^jss ; Caraway, Fennel, aa n\_x ; Dil. alcohol, Oviij). — Resembles 
gin. Dose, loj-fgss. 

Taraxacum. Dandelion. 

Root of the Leontodon taraxacum, or common dandehon. Root 
spindle-shaped, brownish, several inches long, bitterish ; in fresh 
state abounding with a milky juice. 

'Therapeutics. — Tonic, diuretic, said to act on the liver ; used in 
dyspepsia with habitual torpor of the liver; must be used gene- 
rally for a long time before effects are to be looked for. 

Infusum Taraxaci. Infusion. (sij-Oj boiling water.) — Dose, 
fjij-iij t. d. 

Extraction Taraxaci. Extract. — An inspissated juice. Dose, 
gr. xx-xxx t. d. 

Extract/urn Taraxaci Fluidum. Fluid Extract. — Dose, f^ss-ij t. d. 
tiuccus Taraxaci. Juice. — Dose, f3ss-j. 

Buchu. Buchu. 

The leaves of Barosma crenata, of the Cape of Good Hope. 
Small, ovate, crenulate leaves; aromatic odor, warm, bitterish, 
peculiar taste ; contains volatile oil, and bitter extractive. Yields 
to water and alcohol. 

Therapeutics. — A slightly stimulating diuretic ; used only for its 
local stimulant action on the urino-genital mucous membrane; 
given in chronic cystitis, irritable bladder, etc 

Infusum Buchu. Infusion. (ifj-Oj boiling water.) — Dose, fgj-ij. 

Extraction Buchu Fluidum. Fluid Extract. — Dose, f'gj. 

Pareira. 

The root of the Pareira brava of South America ; comes in very 
long, woody pieces, one-half to three inches in diameter, with a 
brownish, closely adherent bark ; a taste at first sweetish, then 
bitterish and nauseous. Contains alkaloid cissampt Him, extractive, 
etc. Yields to water and alcohol, 
t Therapeutics. — Similar to the last. 

Infusum Pareirce. Infusion. (Ij-Oj boiling water.)— Dose, 

Erigeron. Fleabane. 

Herbaceous plants of the indigenous composites, Erigeron Phila- 
delphicum and heterophyllum. Contain a volatile oil 

'Therapeutics. — Gently diuretic ; used in chronic functional kid- 
ney affections. The oil is a valuable hemostatic, especially useful 
in menorrhagia. 
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Carota. Wild Carrot. 

The seeds of the Daucus carota, an indigenous umbellifer. Active 
ingredient, a volatile oil. 

Therapeutics. — A mild stimulating diuretic, somewhat stomachic. 
Given in infusion (fJss-Oj). Used as adjuvant. 

Apocynum Cannabinum. Indian Hemp. 

The root of the Apocynum cannabinum, an indigenous plant. 
Contains an acrid oleoresin. An active diuretic ; in overdoses 
an irritant emeto-cathartic. Given in decoction (jjss-Oj). Dose, 
f'sj-ij t- d - 

Petroselinum. Parsley Root. 

Has diuretic properties. Diuretic principle, a volatile oil. Con- 
tains apiol, a yellowish, oily, non- volatile liquid ; odor peculiar, 
distinct from that of the plant ; taste, acrid pungent ; affects the 
system somewhat like quinine ; used as antiperiodic. Dose, gr. 
xv, in gelatin capsules. 

Potassii Carbonas. Carbonate of Potassium. 

Pearl ash (Potassii Carbonas Impura, U. S.), or impure carbon- 
ate of potash, is obtained fronk wood ashes. When this is purified 
by repeated solutions in water, filtering, and evaporation, it consti- 
tutes the officinal drug ; generally contains some silicate ; crystal- 
lizes with difficulty ; occurs generally in small granules ; soluble in 
water, insoluble in alcohol ; decomposed by acids, with liberation 
of carbonic acid ; deliquescent. 

Therapeutics.— Antacid, alkaline, and diuretic. It renders the 
urine alkaline, and hence is used when it is desirable to modify 
that secretion, as in gravel. When the alkaline remedies are 
taken for too long a period, they are apt to cause spansemia 
(anaemia). Dose, gr. x-£j. 

Potassii Carbonas Pura. Pure Carbonate of Potassium. 
Made by heating the bicarbonate; preferable to the last on 
account of its purity. 

Potassii Bicarbonas. Bicarbonate of Potassium. 
Made by passing carbonic acid through a solution of the car- 
bonate. Occurs in irregular, eight-sided, very deliquescent pris- 
matic crystals ; soluble in four times its weight of water ; medical . 
uses same as the last. Dose, gr. x-^j. 
Cream of Tartar. See Cathartics. 

Potassii Acetas. Acetate of Potassium. 

Made by action of dilute acetic acid on the bicarbonate ; occurs 
in soft, fibrous masses ; very deliquescent ; soluble in half its weight 
of water, twice its weight of alcohol ; taste saline. 

r/ierapeirfics.-Alkaline, powerfully diuretic, slightly purgatn e 
Used very largely in acute inflammatory rheumatism, m which 3j 
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should be exhibited in the twenty-four hours. Dose, 3 j - i j , in 
water. 

Saltpetre. See Diaphoretics. 

Spiritus Etheris Nitrosi. Spirit of Nitrous Ether. Siveet S/iinis of 

Nitre. 

Made by action of nitric acid on alcohol ; one proportion of the 
acid, acting on the alcohol, forms aldehyde, nitrous acid, and water. 
The nitrous acid then reads upon more of the alcohol ; to form 
nitrite of ether and water. Chemically a mixture of nitrite of 
ether and alcohol. A limpid thud, sp. gr. 0.837 ; taste warm, 
sweetish ; odor peculiar, ethereal ; hoils at 145 F. ; becomes 
strongly acid and unfit for use by age ; soluble in alcohol and 
water. 

Therapeutics. — An elegant, slightly stimulant diuretic, diapho- 
retic, and antispasmodic; much used in low fevers and febrile 
affections of children with nervous irritability. Dose, t'3j, in water, 



CHAPTER XVI. 

DIAPHORETICS. 

These are medicines which produce perspiration. They pro- 
duce their effects by: (1), relaxing the surface;; (2), stimulating 
the cutaneous circulation; (3), acting directly on the cutaneous 
glands; (4), sympathy from the stomach; (5), filling the blood- 
vessels. They are used (1), to promote the subsidence of diseases 
which usually end in a sweat; (2), to deplete; (3), to produce 
revulsion by determination to the surface ; (4), to promote absorp- 
tion; (5), to eliminate. They arc often uncertain in their action. 
They arc divided into Nauseating, Refrigerant, and Alterative 
Diaphoretics. 

NAUSEATING DIAPHORETICS. 

Pulvis Ipecacuanha} Gompositus. Dover's Powder. (See Opium.) 
— Very useful in rheumatism, diarrhoea, dysentery, latter stages 
of bronchitis, and pneumonia. 

Antimonii et Potassii Tartras. Tartar Emetic. (See Emetics.) 
— Used in inflammatory cases. 

REFRIGERANT DIAPHORETICS. 
Potassii Citras. Citrate of Potassium. 

Made by decomposing the bicarbonate of potassa with citric 
acid. A white, granular, very deliquescent and soluble salt. 

Therapeutics.— A slightly sedative diaphoretic, used in fevers. 
Dose, gr. v-xx. 
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Liq. Potassii Citratis. Solution of the Citrate of Potassium. 

Made by saturating a solution of the bicarbonate of potassium 
with citric acid. 

Mistura Potassii Citratis. Mixture of the Citrate of Potassium, 
y, utral Mixture. — Made by saturating lemon juice with the bicar- 
bonate. Essentially the same as the last, but more pleasant to 
the taste. Dose, f Jss every two or three hours. The effervescing 
draught is the same given whilst effervescing : ^iij of the bica£ 
Donate in fsjiv of water ; lemon juice and water, aa fgj ; a table- 
spoonful of the former to be added to two tablespoonfuls of the 
latter ; to be taken foaming. When lemon juice is not procurable, 
a solution of citric acid (3j-Oj) containing a modicum of the oil of 
lemon may be substituted. Used to allay vomiting, and to favor 
diaphoresis in fevers. 

Liquor Ammonii Acetatis. Solution of the Acetate of Ammonium. 
Spirit of Alindererus. 

Made by adding carbonate of ammonium to dilute acetic acid. 
A colorless, limpid liquid, of a bitterish, cooling taste, closely 
resembling, in its medical properties, the neutral mixture. Dose, 
fjss every hour or two. 

Potassii Nitras. Nitrate of Potassium. 

Synonyms, nitre, saltpetre. — For medicinal use, this is purified 
from the nitrate of potash of commerce. It appears in white 
masses, or colorless, opaque hexagonal prismatic crystals. Taste 
peculiar, cooling. It deflagrates when heated. With sulphuric 
acid and copper filings it gives off reddish fumes. 

Therapeutics. — Nitrate of potassium is a very valuable refrigerant 
diaphoretic, especially in croup, bronchitis, pneumonia, and pleurisy. 
In govt, it is serviceable also as an alkaline anti-lithic agent ; being 
often prescribed with Rochelle salt or the bicarbonate of potassium. 
Dose, gr. x-xxx, in powder or solution. 

Guaiaci Lignum. Guaiac Wood. Guaiaci Resina. Guaiac Resin. 

The product of the Guaiacum officinale, or lignum vitaz tree, of the 
West Indies ; wood heavy. The core or heart wood is alone used ; 
it is very heavy, dense, hard ; very dark, brownish or greenish ; 
often variegated ; when rubbed or burned, gives off the odor of 
the resin ; taste, bitterish, peculiar, at last pungent. The resin is 
obtained by boiling raspings and chips of the wood in water, or 
by burning very slowly one end of billets, which have been bored 
longitudinally, and catching the melted resin as it runs out of the 
other end away from the fire. Color deep olive, greenish-brown ; 
odor peculiar, balsamic, much increased by heat. The pure resin 
has received the name of guaiacin or guaiacic acid; soluble in 
alcohol, slightly so in water. Nitric acid produces a blue color. 

Therapeutics. — A stimulant, alterative diaphoretic. Used in 
chronic rheumatism, chronic skin diseases, etc. ; also in emmena- 
gogue mixtures. 

Tinctura Guaiaci. Tincture. (3vj-Oij.)— Dose, f^ss-j. 
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Tinctura Guaiari Ammoniata. Ammonialed Tincture. (3 vj, 
aroma, sp. ammonia Oij. ) — Dose, f^j. 

Mezereum. Mezereon. 

The bark of the Daphne mezereum and other speeies, growing 
in Europe. That of the root is preferable ; but it is obtained from 
the trunk and branches also. Occurs in long strips, generally 
folded into bundles, and wrapped together by other strips ; exter- 
nally with a grayish epidermis, internally whitish ; tough and 
pliant. Taste at lirst sweetish, then very acrid. Yields to boiling 
water. Active principle, an acrid resin; not dapkn&n. 

TJwrapeutics. — Externally applied, it is a strong irritant, ami 
even vesicant ; hence is sometimes used to keep Misters, is8U< s. 
etc., sore. Internally a stimulant, alterative, diaphoretic, and 
diuretic; used only in combination, as in compound decoction of 
sarsaparilla. 

Sassafras Radicis Cortex. Bark of Sassafras Root. 

Bark of t he indigenous Sassafras officinale. Occurs in irregular, 
brittle fragments, of a cinnamon color, and hot aromatic taste ; 
odor aromatic, peculiar. Active principle, a volatile oil. 

Therapeutics.— A mild diaphoretic. Used only as a flavoring 
adjuvant or in stimulating liniments. 

Oleum Sassafras. Oil. — Yellowish, becoming reddish by age ; 
odor and taste that of the bark concentrated. Dose, gtt. ij x. 

Mi ii id In. Sassafras. Sassafras Pith. — Occurs in very light, 
white cylindrical pieces. It is obtained from the young twigs. 
Forms with water an elegant, bland, thick mucilage; much used 
as a local application in ophthalmia, and other acute external in- 
flammations. Should be made 3j-Oj boiling water. 

Sarsaparilla. 

Eootsof the Smilax officinalis and other species, natives of Mexico 
and Central America. These arc climbing vines, closely allied to 
and resembling our common green brier. The roots are very long 
and slender, often furnished with numerous rootlets, several of them 
arising from a common rootstock. There are several varieties, the 
* most common of which is the Honduras, which comes in bundles 
two or three feet long, formed of a number of roots folded length- 
wise and bound together by circular turns ; the bundles are packed 
in bales imperfectly covered with skins. The Jamaica sarsaparilla 
docs not ditfer from the Honduras, except it be that its epidermis 
is more reddish. It does not grow in Jamaica, but is brought there 
from Central America, and goes entirely to the European market, 
Brazilian or Lisbon Sarsaparilla, the Sarsa of the Rio Negro, is 
said to be the most valuable variety, but is rarely seen in the 
United States. It occurs in bundles several feet long, bound about 
by numerous close turns of a flexible stem. The odor of sarsapa- 
rilla is scarcely perceptible ; the taste is mucilaginous, becoming 
acrid on chewing. Yields to boiling water and alcohol. Active 
principle, a neutral crystallizable substance, Sarsaparillin (Smila- 
cin), which has, in solution, a bitter, acrid, nauseous taste. 
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Therapeutics. — An alterative diaphoretic, and tonic. Used in 
chronic diseases, such as syphilis, scrofula, rheumatism, skin dis- 
eases, etc. 



Fig. 270. 



Fig. 271. 





Jamaica Sarsapa- 
billa (section magni- 
FIED), 



to 



Bundle of Jamaica Sarsaparilla. 

Decoclum Sarsaparillce Compositum. Com- 
pound Decoction. Lisbon Diet Drink: (Sars. 
gvj; sassafras root bark, guaiac wood, liquo- 
rice root, aa ; mezereon giij ; water to 
make four pints of decoction.) — Dose, f sjij-v. 

Syrupus Sarsaparillce Compositus. Com- 
pound Syrup. (Sars. gxxiv,; guaiac wood 
^iij ; red rose, senna, liquorice root, aa ^ij ; 
ol. sassafras, ol. anise, -aa Tti v ; ol. gaultherise 
make four pints; add sugar §xcvj.) — Dose, 



"liij ; dil. alcohol 
f .fsa— ij. 

Extractum Sarsaparillai Fluid um. Fluid Extract. — Dose, fej-ij. 

Extractum Sarsaparillce Compositum Fluidum, Compound, Fluid 
Extract. (Contains liquorice root, sassafras root bark, mezereon.) 
—Dose, f 3j-ij. 

The root of the indigenous Aralia mtdicaulis is officinal in the 
XJ. S. secondary list, and is said to possess similar therapeutic pro- 
perties to sarsaparilla. 



CHAPTER XVII. 

EXPECTORANTS. 

Medicines which promote, increase, or modify the bronchial 
secretions. Substances the most opposite in their action may be 
used as expectorants ; and the choice must be made in accordance 
with the condition of the lung tissue. Thus, when there is active 
inflammation, secretion is promoted by relaxant, sedative sub- 
stances ; pre-eminent amongst the latter are tartar emetic and 
ipecac, with their preparations. In the advanced stages of disease, 
when the expectoration is excessive and morbid in quality, the 
stimulating alterative expectorants are to be employed. There are 
eases in which there 1 is an abundant secretion, but a want of power 
in the muscular tissue concerned to cough up the secretion, which 
therefore accumulates in the bronchi and air cells, and may even 
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so fill up the lung tissue as to suffocate the patient, who is, as it 
were, drowned. In such cases the stimulating expectorants are 
useful, not only by altering the secretions, but by giving the ability 
to expel them. 

STIMULATING EXPECTOEANTS. 
Scilla. Squills. (See Emetics.) 
Senega. Seneka. 
The root of Polygala senega, an indigenous herbaceous plant 
Hoot consisting of a knotted rootstock giving origin toanumber 

of contorted rootlets, each of 
which has a, projecting keel or 
raised line shorter than the 
rootlet, which appears afl 
though the ends were drawn 
together by a string under the 
bark. Odor peculiar; taste 
sweetish, then acrid ; color, 
externallybrownish, internally 
yellowish ; composed of a cor- 
tical and inner woody, inert 
cylinder. Yields to water and 
alcohol. Active principle of 
Polygalic acid. 

Therapeutics. — An active 
stimulating expectorant, act- 
ing in overdoses like squill, as 
a harsh emetic, and also having 
some tendency towards the 
kidneys. Used only in ty- 
phoid cases, or in the la 
stages of bronchitis and sthe- 
nic pneumonia; often combined 
with carbonate of ammonia ; 
an ingredient in Cbx's Wm 
Syrup (Syrupus Scilla} Comp.). 

Dccoctum Senegcp. Decoction 
(Sl'-Oj)-— Dose, f Jss-i. 
hyrupus Senega. Syrup.— Dow, f^ss-ij. 
Extractum Senega;. Extract— Dose, gr." j-iij. 

Ammoniac. Ammoniac. 
The concrete juice of Dorema ammoniacum, an umbelliferous 
plant growing m Persia. Occurs in irregularly globu la r tears, 
trom sizeof a pin's head to a chestnut ; yellowish externally, hard 
brittle with a shining whitish fracture ; also in irregular masses, 
resembling them, but darker, with many impurities ; odor faint, 
peculiar, disagreeable ; taste bitterish, acrid, nauseous ; softens 
out does not melt by heat. A gum-resin, containing some volatile 

Therapeutics. —Stimulant expectorant, sometimes acting as a 




Polygala Senega. 
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diuretic, diaphoretic, or emmenagogue. Used when there is a too 
copious secretion, with relaxation and debility. 

Mistura Ammoniaci. Ammoniac Mixture (3ij-Oj). An emulsion 
made by rubbing up with water. — Dose, f^ss-j. 

Emptastrum Ammoniaci. — Used as a resolvent on tumors and 
enlarged joint. 

Emplastrum Ammoniaci cum Hydrargyro, — Used for similar 
purposes to the last. 
Oalbanum. — Resembles the last; rarely used. 

Benzoinum. Benzoin. 

The concrete juice of the Styrax benzoin, a native of Siam. A 
balsam with the peculiar pungent, aromatic taste and odor of ben- 
zoic acid, which may be obtained from it by distillation ; rarely 
used. 

Tinctura Benzoini Composite/,. Compound Tincture. — Dose, 

fiJSB-j. 

Acidum Bcnzoicum. — As officinal, in minute, shining, white, 
feathery crystals, containing some volatile oil, to which it owes its 
odor. When quite pure inodorous; scarcely soluble in cold water; 
soluble in watery solution of borax and in alcohol ; fusible and 
vaporizable. Chemically a hydrated oxide of benzyl. 

Therapeutics. — Stimulating, with a decided diuretic tendency ; 
in large doses apt to oppress the stomach. Dose, gr. x in pill or 
emulsion. 

Ammonii Chloridum. Chloride of Ammonium. 

Former name, muriate of ammonia. Useful in the treatment of 
chronic bronchitis. See Arterial Stimulants. 

Balsamum Peruvianum. Balsam of Peru. 

Obtained by making and slightly burning incisions in the bark 
of the Myrospermum peruiferum, a tree of South America. A 
thick viscid liquid of a reddish-brown color ; odor like that ot bal- 
sam of Tolu, but not so pleasant ; taste warm, bitterish. _ Chemi- 
cal composition the same as that of the following, which is proba- 
bly prepared in a little different way from the same tree. 

Therapeutics.— Same as following ; often used externally as a 
local stimulant to ulcers, etc. 

Balsamum Tolutanum. Balsam of T olu. 

The iuice of Mvrospermum toluiferum (probably the same as 
M peruiferum), obtained by simple incisions. As it first exudes 
a thirkvviscid liquid ; afterwards it concretes into a semisolid, and 
finally into a bard, resinous, translucent, reddish solid ; od or very 
fragrant; taste pleasant, somewhat resembling that of vanilla. 
Contains resin, volatile oil, and cinnamic acid. 

Thrrapmtics.-A stimulant expectorant, much used in cough 
mixtures on account of its agreeable flavor. 

Tinctura Tolutana. Tincture. (3JSS-0.i.)-Dose, t3ss-j. 

Syrupus Tolutanus. Syrup.— Dose, t3.H3 ss - 
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Primus Virginiana. Wild Cherry /lark. 

This, often valuable as an expectorant, especially in the form 
of a syrup, has been described under the head of Tonka [Peculiar 
Hitters). 



CHAPTER XVIII. 

EMMENAGOGUES. 

Medicines which promote the menstrual discharge. It has 
been doubted whether there are any medicines which act specifi- 
cally on the uterine tissue. Some of them act by contiguous sym- 
pathy, by powerfully stimulating and congesting neighboring vis- 
cera. Such are pre-eminently aloes and cantharides. Amenor- 
rhoea is more generally the sequence and not the cause of disease, 
and many remedies act by relieving the affections which give rise 
to menstrual cessation; thus, anaemia is the most frequent cause of 
amenorrhoea ; hence the various chalybeates are amongst the most 
reliable emmenagogues. On the other hand, plethora may cause 
over-fulness of the uterine vessels with cessation of the menses, 
and this, evidently, must be met by depletory measures. Most of 
the important stimulating emmenagogues, such as aloes, cantha- 
rides, black hellebore, and guaiac, are elsewhere treated of. 

Sabina. Savin. 

The dried tops of the Juniperus sabina, the European juniper, 
though cultivated in the United States. They very closely resem- 
ble the tops of our common juniper. Odor and taste terebinthi- 
nate. Contain a volatile oil. 

Therapeutics. — A stimulant to the secretions generally ; in over- 
doses a powerful irritant. In pregnancy it may produce abortion 
by its powerfully irritant action on the uterus. It is often useful 
in menorrhagia dependent on uterine atony. Dose, gr. v-xx. 

Oleum Sabince. Oil. — Yellowish. Dose, gtt. ij-viij. 



CHAPTER XIX. 

SIALAGOGUES. 

Medicines which produce salivary discharges by their local 
impression. They are now very rarely if ever used. Tobacco, 
mezereon, and pyrethrum or pellitory (the root of Anacyclus pyrc- 
thrum) have been thus employed. 
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CHAPTER XX. 

ERRHINES. 

Medicines employed to make an impression on the mucous 
membrane of the nose ; when they excite sneezing they are sternu- 
tatories. They are very rarely used. Tobacco, ammonia, euphor- 
bium, ipecacuanha, etc., may be employed as errhines. 



CHAPTER XXI. 

EPISPASTICS. 

Medicines which, when applied to the skin, cause vesication. 
Most of the rubefacients, chloroform, and numerous irritants are 
capable of vesicating, but very rarely is any drug but cantha- 
rides used as an epispastic. When a rapid effect is desired, an 
almost instantaneous blister may be produced by placing some 
strong water of ammonia on the surface, and covering it with a 
watch-glass, or oiled silk. The first effect of a blister is of course 
local ; but it may produce a sympathetic fever which shall involve 
the whole system. The indications for their use are : 1. As 
evacuants ; thus, blisters sometimes aid in the removal of fluid 
from the peritoneal cavity by the large watery discharge which 
they occasion. 2. As derivatives ; thus they are used as powerful 
revulsives in the latter stages of inflammation of internal organs ; 
in this way blisters may even act as anodynes, relieving pain. 3. 
As local stimulants. 4. To substitute their action for a diseased 
action in a part, as in obstinate herpes. 5. To procure a denuded 
surface for the endermic application of a medicine. They are 
contra-indicated by high inflammatory action, especially when the 
system sympathizes and there is an excited state of the circulation. 

Cantharis. Cantharides. 

The Cantharis vesicatoria, a beetle, from six to ten lines in length, 
by two or three in breadth, of a bright shining green color. Tbey 
inhabit the south of Europe, where they are collected during the 
summer months, by shaking them from the bushes or trees which 
they frequent, into sheets or large clothes, and then plunging them 
into hot vinegar and water to kill them ; after this they are care- 
fully dried in the sun and put into tin canisters. Odor strong and 
peculiar ; taste acrid, burning ; powder greenish, with bright green 
specks through it ; very apt to deteriorate by keeping. Yields to 
water and alcohol. Active principle, cantharidin ; crystalline, in- 
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odorous, tasteless, insoluble in water and cold alcohol, soluble in 
ether ; said to be most abundant in tbe genitals of the insect. 



Fig. -J7:3. 




Cantharides. 



Therapeutics. — Internally, in small doses, a stimulating diuretic 
and emmenagogue, causing, in overdoses, bloody urine, painful 
micturition, priapism, strangury, and also irritation and inflamma- 
tion of the alimentary mucous membrane. -Externally the best 
epispastic. 

Ceratum Gantharidis, Gantharidal Cerate. (C. §vij ; Yellow 
wax, Resin, aa gvij ; Lard, gx.) — Blisters are prepared by spread- 
ing this cerate on kid, or, better, adhesive plaster, of the required 
size, a clean wide margin being left. In most positions, from six 
to eight hours is sufficiently long for the blister to lie left on ; if 
vesication has not taken place, it may be, facilitated by a warm 
poultice ; on the scalp from ten to sixteen hours may be required ; 
on children, three or four hours generally suffice. It' it, is desirable 
rapidly to heal the blister, it should be dressed with simple or with 
Goulard's cerate; if it is to be kept discharging, basilicon oint- 
ment is generally used, [f strangury be produced, opium enemata 
and diluent drinks should be exhibited. 

Ceratum Extracti Gantharidis. Cerati of Extract. — Used only as 
a very powerful irritant to blisters — not as an epispastic. 

Idnimentum Gantharidis. Liniment. (C. 3 j ; Oil of turpentine, 
Oss. ) — A very powerful rubefacient, capable of vesicating and pro- 
ducing severe inflammation of the skin. 

Collodium cum Cantharide. Canthxridal Collodion. — Used as a 
blister; should be applied with a camel's hair brush, two or three 
coats, and allowed to dry slowly ; best under oiled silk. 

Emplastrum Pkis cum Cantharide. Warming Plaster. (Bur- 
gundy pitch, gxlviij ; canthar. cerate, .^iv.)— Used as a rubefacieut 
in chronic diseases ; it sometimes vesicates. 



CHAPTER XXII. 

RUBEFACIENTS. 

Medicines which cause redness, irritation, and inflammation 
of the skin, when applied to it. They are used as revulsives when 
a more permanent or diffuse counter-irritation, or a less severe 
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Fig. 275. 



application than a blister, is desirable ; they are especially useful 
for irritation of an internal organ, as, for instance, applied to the 
feet and legs in cases of irritation of the brain. 

Pix Burgundica. Bur gundy Pitch. 

The product of the Abies excelsa, or Norway spruce, a lofty 
tree of Northern Europe. Obtained by stripping olf the bark, 
beneath which it concretes, melting the impure resin in boiling 
water, and straining. In hard, brittle, irregular masses, of a 
yellowish-brown color, softening at the heat of "the skin ; odor and 
taste feeble, somewhat terebinthinate. 

Therapeutics. — A gentle rubefacient. 

Emplastrum Picis Burgundicce. Burgundy Pitch. — Made by 
spreading the melted pitch, melted with yellow wax, on soft skin. 
Used in various chronic disorders as a persistent counter-irritant.' 

Pix Canadensis. Canada Pitch. 

Product of the Abies canadensis or hemlock spruce, a tree of the 
Northern United States and Canada. Is found adhering to the 
bark of old trees, from which it is scraped off, melted in boiling 
water, and strained. Hard, brittle, dark-brownish, with feeble 
odor, softening at the heat of the body. Uses same as the last. 
There is an officinal plaster prepared like the last. 

Solution nf Ammonia, Cayenne Pepper, and Turpentine. — All 
powerful and much used ru- 
befacients, previously treat- 
ed of. (See Arterial Stimu- 
lants. ) 

Sinapis. Mustard. 

Two varieties, white and 
black — the seeds of Sinapis 
alba and S. nigra, respect- 
ively. They are small, 
globular seeds, inodorous 
and tasteless when whole ; 
the white of a light yellow- 
ish color, the black dark- 
brown ; both yielding on 
pressure a mild, fixed oil. 
They both make yellow 
powders, of a pungent, fiery 
taste and odor when moist- 
ened ; the powder of the 
black variety is the stronger. 
Black mustard contains my- 
ronic acid and myrosin; the 
latter a substance closely 
allied to emulsin ; when water 
is added a reaction ensues 
resulting in the formation 
from the myronic acid and 
47 




Fig. 274. Sinapis 
Nigra. 



Fig. 275. Sinapis 
Alba. 
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water of volatile oil of mustard. The last is pale-yellow, heavier 
than water, with au excessively acrid vapor, blistering and inflam- 
ing the mucous membrane of the nose ; applied to the skin it pro- 
duces intense irritation and inflammation. White mustard con- 
tains sulpiho-sinapin and myrosin ; when water is added a reaction 
ensues, resulting in the formation of a fixed acrid principle. 

Therapeutics. — When taken whole, mustard seeds act as a gentle 
laxative, and are sometimes so used. The powder in small dosea 
is a stimulating stomachic ; in one or two tablespoonful doses it 
acts as a prompt, stimulating, mechanical emetic, and as such is 
very often and very usefully employed. Applied in the form of 
the mustard poultice (mustard plaster so-called), or sinapism, it 
is an excellent rapid rubefacient, very useful in innumerable cases 
of disease. The poultice should be mixed with water {vinegar 
interferes with the proper reaction), and care must be taken not 
to leave it on too long, as it is capable of producing very severe 
vesication and obstinate inflammation of the skin. This caution 
is especially necessary when the patient is insensible or suffering 
severe internal pain, as the plaster may then produce no present 
impression, but may be followed by an inflammation of the most ob- 
stinate character. The mustard may be diluted with flour ; as a 
general rule, the pure mustard should not remain on longer than 
20-25 minutes. 



CIIAPTEK XXIII. 

ESCHAROTICS OR CAUSTICS. 

Substances which cause a slough by destroying the life of the 
tissue with which they come in contact. They all act through 
their chemical affinity for some of the elements of the tissue, or 1 > y 
their chemical action on some of the proximate constituents of it. 
Thus caustic potash acts by its affinity for the water of a part ; 
lunar caustic by coagulating the albumen. They an; used to de- 
stroy exuberant granulations and morbid growths ; sometimes to 
open abscesses or to form issues, or (lunar caustic and hot iron) to 
arrest oozing hemorrhage. 

The red-hot iron or actual cautery is one of the most powerful 
escharotics : it is at present very rarely used. 

The moxa consists of small rolls of muslin soaked in a saturated 
solution of nitrate of potassium and dried. When used, one end 
is set on fire, the other placed on the skin and the roll allowed to 
burn up. It produces a very deep eschar ; was formerly used as 
a powerful revulsive in disease of spine, etc., at present almost 
never employed. 

Lunar caustic and sulphate of copper (see Tonics), dried alum (sec 
Astringents), have already been treated of. Arsenic (see Altera- 
tives) is used to destroy cancerous sores, lupus, onychia maligna ; 
dangerous from its liability to absorption. Acid nitrate of mercury 
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(sec Alteratives) is especially useful in ulcers of the uterus and 
genitals, particularly in chancres. The mineral acids (see Tonics) 
in undiluted form are powerful caustics : nitric acid is often used 
to destroy venereal and non-specific warts and tubercles. 

Acidum Chromicum. Chromic Acid. 

In anhydrous, acicular crystals, of a brilliant red color, deliques- 
cent and very soluble in water, forming an orange-yellow solution ; 
acts on the tissues by oxidizing them, being itself converted into 
a sesquioxide. 

Therapeutics. — A rather powerful escharotic, used chiefly to 
destroy small morbid growths, as specific and simple warts, mucous 
tubercles, etc. 

Potassa. Caustic Potash. 

Made by evaporating the officinal liquor and running the melted 
potash into moulds. In whitish, somewhat translucent sticks with 
a fibrous fracture ; very deliquesent, soluble in less than its weight 
of water ; as kept in the shops often grayish and not translucent ; 
reaction powerfully alkaline. 

Therapeutics. — A very powerful escharotic, destroying the tissue 
to a great depth when allowed free action. "When applied care 
should be taken to prevent inordinate action by greasing the sur- 
rounding parts, and by washing the potash off with dilute vinegar 
as soon as it has acted sufficiently. Its action depends upon its 
great affinity for water. Issues are made with it ; a piece of adhe- 
sive plaster with a hole of the size of the desired issue in the centre 
is placed on the skin, and then the potassa is rubbed over this. 

Potassa cum Calce. Potassa with Lime. Vienna Paste. — Made 
by mixing an ounce each of potassa and lime ; a grayish powder. 

Therapeutics. — Used as a caustic : its action, though very de- 
cided, is slower and more manageable than that of caustic potash. 



CIIAPTEE XXIV. 

EMOLLIENTS. 

Medicines which, when applied externally, soften and relax 
the skin ; diminishing the pain and tension of inflamed parts, aiding 
to bring about resolution, or, if the inflammation be too far ad- 
vanced, facilitating suppuration. Most of them depend for their 
virtues on water, which they all contain largely. A temperature 
above 62° F. is requisite for their efficiency. The cleanest and 
best of all emollients is the warm water dressing ; all the various 
poultices, of which generally flaxseed is the best, are emollients. 
Bread poultices, also, are often serviceable. 
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CHAPTEK XXV. 

DEMULCENTS. 

Substances of a bland, unirritating nature, mostly capable of 
forming a viscid solution witb water. They are to the various 
internal mucous membranes what the emollients are to the skin. 
They consist chiefly of gum, starch, sugar, oil, and glycerin ; and 
are used as protective vehicles for acrid, irritating medicines, and 
to defend inflamed or irritated surfaces with which they come in 
contact ; as in inflammation of the stomach and bowels. They an: 
much used in the acute stage of the inflammation of the mucous 
membranes ; as in bronchitis, gonorrhoea, dysentery, etc. The 
starches arc much given as articles of food for the sick ; they are 
generally considered as demulcent as well as nutritious. 

Acacia. Gum Arabic. 

The product of several species of Acacia, A. Arabica, vera, 
etc. ; exudes naturally and is obtained through incisions ; said to 
be most plentiful in the driest, hottest weather, and on old sickly 
trees. There arc several varieties. Turkey Gum, that ordinarily 
kept in our shops, consists chiefly of small, irregular fragments, 
whitish or tinged with yellow, interspersed with larger globular 
masses, which are frequently opaque from very numerous c racks. 
Senegal (una, generally in roundish, or oval, unbroken pieces; 
larger and less brittle than the Turkey gum, and with a more 

conchoidal fracture. Barbary Gum 
.resembles a mixture of the preced- 
ing. India Own, in irregular pieces, 
less chunky than the Turkey, con- 
taining numerous impurities. Pure 
gum Arabic is composed of a suh- 
stance, arabin, wholly soluble in 
water. This is composed of gummic 
acid, with 3 per cent, of lime ; or in 
other words, it is a gummateofmlcium; 
by the action of a heat of 30*0° F., for 
several hours, gummic acid is changed 
into the isomeric mefo-gummic acid, 
which is not soluble in water, merely 
15 jf\ >H ^^^-P# swelling up ; by boiling water the 
w * ^wr^a-v^ salts of metagummic acid are con- 

Acacia Arabioa. verted into gummates. Ckrasiv, 

the principle of cherry and many 
other gums, is a metagwnmate of calcium, and has the peculiar cha- 
racters just mentioned. 
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Therapeutics. — Used as a demulcent in cough mixtures, and for 
dysentery ; also in pharmacy in compounding pills and emulsions. 
Mutilayo Acacice. Mucilage. (5iv-Oj.) 

Syrupus Acacice. Syrup. (A. 31) ; sug. gxiv ; water f^viij.)— 
Both may be used freely. 

Tragacantha. Tragacanth. 

Product of several species of Astragalus, chiefly A. verus ; 
small, thorny shrubs of Persia and Asia Minor. Occurs in hard, 
hornlike flakes, of a yellowish-white color ; hard to pulverize ; 
brittle when very dry. Insoluble in water, but swelling up and 
forming a dense mucilage. Contains some arabin, but chiefly 
composed of bassorin, or tragacanthin ; characterized by its insolu- 
bility and swelling up in water. 

Therapeutics. — Employed only as a vehicle. The foundation of 
the officinal troches. 

Mucilago Tragacanthce. Mucilage. (3j-Oj.) — Used to suspend 
heavy powders. 

Ulmus Fulva. Slippery-Elm Bark. 

The inner bark of Ulmus fulva, a tree of the northern United 
States. It is stripped off in long pieces, and folded longitudinally; 
of a tawny color ; fibrous texture ; slight peculiar odor ; peculiar, 
mucilaginous, sweetish taste ; affording with water an elegant 
mucilage. 

Therapeutics. — Used as emollient in form of poultice made with 
ground bark or in thick mucilage, in various external inflammations; 
as demulcent in dysentery. 

Mueilago JJlmi. Mucilage. (gj-Oj.) — Dose, ad libitum. 

Linum. Flaxseed. 

The seeds of Linum usitatissimum, or com- Fig. 277. 
mon flax. About a line in length ; flattened, 
oval, brown, shining. Contain a fixed oil, 
and large amount of mucilage. The oil is 
obtained by expression, and is known as linseed 
oil (Oleum Lini, U. S.). Yield their mucilage 
to water, especially when hot. The mucilage 
should be made by putting the seed in a little 
bag (,5j-Oj), in boiling water, and allowed to 
simmer but not boil, until the mucilage is 
formed ; lemon juice and sugar may be added 
to make it more agreeable. 

Therapeutics. — infusion much used as a de- 
mulcent and diluent in kidney affection, etc. 

Infusum Lini Compositum. Compound Tn- 
fusion. (L. gss ; liquorice root 31 j ; boiling 
water Oj.) — Used in bronchitis, ad libitum. 

Glycyrrhiza. Liquorice Root. 

LiINUM USITATISSI- 

The root of the Glycyrrhiza glabra of South mum. 
Europe. 

Extractum Glycyrrhizce. Liquorice. — The extract of the root. 

47* 
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The root is found in the shops in long, cylindrical pieces ; brown- 
ish externally, yellowish within; from a few lines to half an inch 
in thickness ; sweetish, peculiar taste. The extract is black, hard, 
of a sweet, peculiar taste. Sweet principle, glycyrrhizin, which is 
not a sugar, and forms salts with bases. Contains also asparayin, 
starch, acrid resin, etc. 

Therapeutics. — An excellent demulcent in pectoral complaints; 
used also on account of its agreeable taste ; may be cla wed or 
taken in infusion. 

Mistura Glycyrrhizce Composita. Compound Mixture. Brown 
Mixture. — (Extr. glycyrrh., sugar, gum Arabic, aiigss; paregoric 
f"3 ij ; antimonlal wine f ; sweet spirit of nitre f3ss ; boiling 
water fgxij.) An excellent demulcent, sedative cough mixture; 
used in the early stage of bronchitis. Dose, fgij to f.sss. 

Trochisci Glycyrrhizce et Opii. Troches. Wistar's Lozenges. — 
Each contains g- gr. opium ; used in allaying cough. 

Cetraria. Iceland Moss. 

The Cetraria Islandica, a lichen 
growing on the rocks in polar countries. 
The frond is from two to four inches 
long ; dry, coriaceous, smooth ; brown 
above, grayish-white below ; of a hit- 
ter mucilaginous taste; odorless; 
yields to boiling water. Mucilaginous 
nutritious principle, lichenin [lichen 
starch), strikes a blue with iodine. 
Bitter principle, cetraric acid; may be 
removed by soaking in a very weak, 
cold alkaline solution. 

Therapeutics. — Used as demulcent , 
article of diet in various inflammatory 
affections. 

Decoctum Cetrarice. Decoction. 
(3*ss-Oj.) — Dose, fjj-iij, every three 
or four hours. 

Chondrus. Irish Moss. Carrageen. 

Cbondrus crispus, a sea weed, growing on the rocks on the 
coasts of Ireland and Northern Europe. Consists of a cartilagi- 
nous frond, several inches long, curled, bleached to a yellowish- i 
white ; odor and taste feeble ; yields to boiling water. Contains 
carrageenin, a substance closely resembling pectin. Used as the 
last. 

Maranta. Arrowroot. 

The fecula of the rhizome of Maranta arundinacea, of the West 
Indies. Obtained by beating the long, swollen rhizome into a 
pulp, mixing with water, stirring and straining to separate the 
fibre, and drying. The best is prepared in Bermuda. A white j 
product ; tasteless, odorless ; under the pocket lens shows numer- 
ous glistening points ; a pure starch. 

Therapeutics. — Affords an elegant, demulcent, farinaceous arti- 
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cle of diet for the sick : in preparing, a paste should he first made 
with a little cold water, and this added to boiling milk or water. 
A tablespoonful is enough for a pint. 

Tapioca. 

The fecula of the large, fleshy root of the Janipha manihot or 
cassava plant of the West Indies. There are two varieties of the 
root, the bitter and the sweet. The former is poisonous, contain- 
ing prussic acid, hut this being driven oft' by heat, cooking renders 
it innocuous. The tapioca is obtained by expressing the juice and 
allowing it to deposit its fecula, which is afterwards dried by heat. 
Occurs in irregular, hard, white grains ; odorless, tasteless ; used 
as a farinaceous article of food. Prepared by prolonged boiling 
in milk or water, which converts it into a sort of jelly. 

Sago. 

A fecula obtained from the Sagus rumphii or Sago palm of the 
East Indies. Obtained by splitting open the trunk just before 
flowering, scooping out the pith, agitating it with water so as to 
separate the starch, removing the fibre by passing through, a sieve, 
allowing the fecula to settle, and drying. This is Common Sago ; 
it is in large, dull brownish, irregular grains. Pearl Sago is a 
finer variety, prepared by the Chinese, in small, round grains, 
hard, whitish, somewhat translucent ; odorless, tasteless. Chemi- 
cally a pure starch. Requires long boiling for its preparation. 
Uses and mode of preparation similar to those of tapioca. 

Hordeum. Barley. 

The decorticated seeds of Hordeum distichon, or barley. Pre- 
pared for medicinal use by cleaning, rounding, and polishing the 
grain in a mill (pearl barley). Small, white, oval grains, furrowed 
along one side. Contains starch, gum, sugar, gluten ; yields 
to boiling water. Used as an article of food and as a demulcent. 

Decoctam Horclei. Barley Water. — Made by taking barley gij, 
washing well, then boiling for a short time with Oss water ; then 
throwing the liquid away, and finally boiling with Oiv water down 
to Oij. Used as a drink in inflammatory and febrile conditions 
of the system ; may be flavored with lemon-juice and sugar. 

Glycerin. 

A syrupy, almost colorless liquid. Obtained in the saponifiea-. 
tion of oils and fats. Chemically, it is analogous to the alcohols. 
Specific gravity, 1.26. It is freely soluble in water and alcohol ; 
and will dissolve many substances, acid, basic, and neutral. When 
strongly heated, it gives off vapors of acrolein. Permanganate of 
potassium decomposes it. 

Therapeutics.— Internally, glycerin is a bland, gentle laxative, 
suitable for children, in the dose of one or two fluidrachms. It is 
emollient to the throat in croup, diphtheria, and scarlet fever. 
Being decidedly antiseptic, it is a valuable agent for washing out 
the vagina in various uterine affections. But its principal uses 
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are, those of a vehicle or adjuvant, in various preparations; chiefly 
for external application. Five yl i/ceritcs (glyceroles) are officinal, 
U. S. P. ; viz., those of Borate of Sodium, Carbolic Acid, Gallic 
Acid, Tannic Acid, and Tar. 



CHAPTER XXVI. 

DILUENTS. 

Liquids which dilute the contents of the alimentary canal, enter 
the bloodvessels, and are given off by the emunctories, diluting 
and rendering more fluid the secretions. Water is the active 
principle of them all, and is in fact the one great diluent. They 
are especially useful to render the urine less irritating in various 
inflammations of the urino-genital apparatus. The demulcents 
afford the best diluent drinks, and may be flavored to suit the 
taste of the invalid. 



CHAPTER XXVII. 

ANTACIDS. 

Medicines which unite with and neutralize acids. They arc the 
alkalies, alkaline earths, and various carbonates, which are capable 
of being decomposed by free acid in the alimentary canal. Their 
chief use is to neutralize an excess of acid in the alimentary canal 
in various forms of dyspepsia, diarrhoea, etc. As they render the 
urine alkaline, they are also administered in uric acid diathesis. 

Liquor Potassae. Solution of Potash. 

Made by adding lime to a solution of the bicarbonate. A limpid 
liquid, strong alkaline reaction, and acrid, alkaline taste. Sp. gr. 
1.065, contains 5.8 per cent, of hydrate of potassium. Dose, gtt. 
iij-viij. 

Calx. Lime. 

Used only in the form of Aqua calcis, Lime^ivater. Made by 
dissolving lime in water ; should always have some lime in the 
bottom of vessel, so as to keep it saturated ; colorless, alkaline 
taste and reaction ; readily attracts carbonic acid from the air, and 
deposits carbonate. 

Therapeutics. — A sedative antacid ; very useful, combined with 
equal quantity of milk, as a remedy for sick stomach. Dose, 
f^ss. Mixed with linseed oil saponifies, making a very thick fluid 
(carron oil), which is useful as a local application to burns. 

Greta. Chalk. — Native, friable carbonate of calcium. 
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Creta Prarparata. Prepared Chalk. — Chalk with impurities and 
coarser particles .separated by leyigation ; occurs in white powder, 
or white conical masses ; insoluble, but forming a smooth mixture 
in water. 

Therapeutics. — Antacid and somewhat astringent ; used in diar- 
rhoea. Dose, gr. v-xv every two or three hours. 

Mistura Cretce. Chalk Mixture. (Prep. ch. gss, Sugar, Gum 
Arabic, aa s;ij ; Cinnamon water. Water, aa £iv). — Combined 
with vegetable astringents and opiates, it forms a very valuable 
remedy in diarrhoea. Dose, f 3jss. 

Testa Prceparata. Prepared Oyster Shell. — Finely pulverized and 
levigated oyster shell ; same uses and dose as prepared chalk, from 
which it differs only in containing some little animal matter. 

Calcii Carbonas Prcecipitata. Precipitated Carbonate of Calcium. 
— Made by reaction between a solution of carbonate of sodium and 
chloride of calcium. A white, insoluble, tasteless powder. Uses 
same as prepared chalk. 

Magnesia and Ammonia have been already treated of. 

Liquor Sodas. Solution of Soda. 

Made by action of lime on a solution of the carbonate. A color- 
less liquid, alkaline taste and reaction. Sp. gr. 1.071 ; contains 
5.7 per cent, of hydrate of sodium. An antacid. Dose, gtt. iij-viij. 
Used chiefly for pharmaceutical purposes. 

Lithii Carbonas. Carbonate of Lithium. 

A white powder, sparingly soluble in water. Commended by 
Dr. Garrod and others, especially in the treatment of gout, to neu- 
tralize an excess of uric acid in the blood. Dose, gr. iij-vj. 

Citrate of Lithium is also used, and is officinal. Dose, gr. v-x. 



CHAPTER XXVIII. 

ANTHELMINTICS. 

These are medicines which produce or promote the expulsion of 
worms from the alimentary canal. They accomplish this in two 
ways : 1st, by killing the worms ; 2d, by so exciting the peris- 
taltic action of the bowels that the parasite is unable to retain its 
position, and is carried out of the intestines. Those acting in the 
former way are vermicides ; the others are vermifuges. Such are 
the drastic cathartics ; these are more effective when the worms 
have been previously weakened by medicinal or other causes. 

Spigelia. Pink Root. 
The root of Spigelia marilandica, a native of the southern and 
western United States. A knotty head giving origin to numerous 
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slender, crooked, wrinkled, branching rootlets; of a brownish 
color •, faint, peculiar odor ; sweetish, bitterish taste. Yields to 

boiling water. Contains gal- 
lic acid, volatile and fixed oil, 
and a hitter, uncrystallizable 
substance, thought to be the 
active principle. 

Therapeutics. — A powerful 
vermicide, used against the 
roundworm. In large doses 
an uncertain cathartic, and a 
narcotic ; is said to have 
caused fatal convulsions in 
children. Dose, for a child 
(4 yrs.) gr. x-xx, morning 
and evening for two or three 
days, followed by a brisk ca- 
thartic. 

Infusum Spigelian. Infu- 
sion (,5ss-0j). — Dose, fjss. 

Extractum Spigelwe Flvr 
idum. Fluid Extract. — Dose, 
f3ss-j. 

Extractum Spigelice et Sen- 
nee Fluidum. Fluid Extract 
of Senna and Pink Boot.— 
Dose, fsj-ij. 

Cheno podium. Wormseed. 

The fruit of the Chenopo- 
dium anthclminticum, a na- 
tive of the United States. 
Globular ; size of pin's head ; 
dull greenish - yellow or 
brownish ; strong, peculiar 
odor ; bitterish, pungent, 
aromatic taste. Active prin- 
ciple, a volatile oil. 

Therapeutics. — A vermi- 
cide ; adapted to cases of 
round worm. Dose, 9j-ij, 
in molasses, followed by an 
active cathartic. 

Oleum Clienopodii. Vola- 
tile Oil. — Yellowish, darken- 
ing with age. Dose, gtt. v- 

Spigelia Makilandica. XX. 




Santonica. Semen Contra. 



The unexpanded flowers of Artemisia contra and other species. 
Two varieties : Barbary, covered with whitish down : Levant, 
green, without down ; odor aromatic ; taste bitter, peculiar. 
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Active principle Santonin (Santoninum, U. S.) ; crystallizable ; 
nearly insoluble in water, soluble in alcohol and ether ; colorless, 
forming salts with alkalies. An active vermicide. Dose of San- 
tonica, gr. x-xx ; of Santonin, gr. ij-iij, followed by cathartic. 

Azedarach. 

The hark of Melia azedarach, or Pride of China ; a native of 
Asia, but largely planted in Southern United States as an orna- 
mental tree. Used only in fresh state ; bitter, nauseous taste ; 
yields to boiling water. An efficient vermicide and vermifuge 
against the round worm. In large doses an acrid emeto-cathartic 
and narcotic. Given in decoction (sj-Qj). Dose, f3ij-iv. 

Mucuna. Cowhage. 

The hairs of the / shaped pods of the Mucuna pruriens, of the 
East and West Indies. Brown, bristle-like ; short, very hard and 
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Mucuna Pruriens. 



sharp at the point. Kill the round worm by piercing him. Given 
in electuary ; rarely used. Dose, 3j-ij, followed by a cathartic. 

Filix Mas. Male Fern. 

The rhizome of the Aspidium filix mas, a European fern. A 
long, cylindrical rootstalk, thickly covered with the imbricated 
bases of leafstalks, and giving origin to numerous rootlets ; often 
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kept in shops in fragments, and much deteriorated. Odor faint, 
peculiar ; taste sweetish, bitterish, nauseous, astringent. Contain! 
volatile oil, gallo-tanuie aeid, etc. 
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Aspidicm Friax Mas. — Fresh rhizome entire, a. Spirally coiled young frond. 
b,b,b. Foot-stalks of older fronds, c, c. Koot-fibres. 

Tficrapeutics. — Slightly tonic and astringent ; an active vermicide 
against the tapeworm. Dose, of powder, 3j-ij ; an ethereal extract 
is used in 12-24 gr. doses. 

Pepo. Pumpkin Seed. 

The seeds of Cucurhita pepo, or common pumpkin. Oval, flatish, 
about 9 lines long, by 5-6 broad, with a distinct groove near I he 
edge on each side. Odor and taste slightly sweetish and aromatic. 
Contains fixed oils, sugar, gum, etc. A very efficient vermicide 
against the tapeworm. Dose, gij, taken in the morning, fasting, 
and followed by castor oil ; given in emulsion, or beaten up into a 
paste with sugar. The fixed oil is said to have been successfully 
used in f dose. 

Brayera. Kooso. 

The flowers and unripe fruit of Brayera anthelmintica of Abys- 
sinia. Greenish-yellow ; odor fragrant ; taste slight at first, after- 
wards acrid, disagreeable. Given in cases of tapeworm in ^ss dose, 
mixed with water. 
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Rottlera. Kameela. 

The powder and hairs obtained from the capsules of Eottlera 
tinctoria of Southern Asia. A light, finely granular, brownish-red 
powder, with little smell or taste, producing some acrimony in the 
mouth. Contains a crystallizable principle, Iiottlerin ; active prin- 
ciple, a resin. Used against the tapeworm in dose of 3j— iij , in emul- 
sion or tincture. 

Oil of turpentine, the bark of the Pomegranate root, and Calomel, 
which are all used as anthelmintics, have been elsewhere treated of. 
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CLASSIFICATION OF DISEASES. 

The following classification, that of Dr. TV. Farre, has met with 
much favor : — 

CLASS I. 

Zymotic Diseases. Zymotici. Diseases that are either epidemic, 
endemic, or contagious ; induced by some specific matter, or by 
the want of food, or by its quality. In this class are four 
orders. 

Okder 1. Miasmatici. Examples : Smallpox, Hospital Gangrene. 

2. Enthetici (implanted diseases). Ex. : Syphilis, Hydro- 

phobia. 

3. Dieletici. Ex. : Scurvy, Alcoholismus. 

4. Farasitici. Ex.: Scabies, Tapeworm. 

CLASS II. 

Constitutional Diseases. Cachectici; sporadic diseases, affecting 
several organs of the body. 
Order 1. Diathetici. Ex.: Anrcmia, Cancer. 

2. Phthisici. Ex. : Scrofula, Phthisis. 

CLASS III. 
Local Diseases. Monorganici (affections of one organ). 
Order 1. Brain Diseases. Cephalici. 

2. Heart Diseases. Cardiaci. 

3. Lung Diseases. Pneumonici. 

4. Bowel Diseases. Enterici. 

5. Kidney Diseases. Nephritici. 

6. Genetic Diseases. Genetici (of organs of reproduc- 

tion). 

7. Bone and Muscle Diseases. Myostu-i. 

8. Skin Diseases. Chrotici. 

CLASS IV. 
Developmental Diseases. Metamorphici. 
Order 1. Of Children. Paidici. 

2. Of Women. Gyniaci. 

3. Of the Aged. Geratici. 

4. Of Nutrition. Atrophici. 

In the following pages, for reasons of ohvious convenience, this 
classification wilf not govern strictly the order of succession in 
our consideration of diseases. 

(5.5) 
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CHAPTER I 

ZYMOTIC DISEASES. 

Variola. 

Synonym. — Smallpox. Vakieties. — Discrete and confluent ; 
also, varioloid or modified smallpox, after vaccination. 

Symptoms and Couhse. — Stages: These arc, incubation, pri- 
mary fever, eruption, secondary fever, and desquamation. The 
incubation (period between exposure to the contagion and begin- 
ning of the attack) lasts about t welve, days. The first symptoms 
are languor, headache, vomiting, and severe pain in the back ; 
soon developing into fever. On the third day of this, pimples, at 
firsl small and red, appear, first on the face, then on the neck, 
arms, trunk, and lower limbs. These papules become vesicles and 
then pustules ; suppurat ing perfectly by the ninth day of the fever. 
Then they flatten and seal). Four or five days later, about the 
fourteenth day of the fever, these scabs begin to fall oft Desqua- 
mation is commonly completed by the end of the third week of 
the attack. To recapitulate: there are, after about twelve; days 
of incubation, three of primary fever, six or seven for the coming 
out and maturing of the eruption, four or five for its scabbing, and 
six or seven for desquamation. 

These periods vary somewhat. The severity of the disease 
depends mostly upon the amount of the eruption. This makes the 
difference between the discrete (scattered, separate) and confluent 
smallpox. Even the primary sy mptoms are generally worse in the 
latter. The secondary fever, connected with" the full development 
of the eruption (about the eleventh day of disease), is much the 
most severe in the confluent. The suffering of the patient is great, 
even extreme, in this form, the whole surface of the body being 
covered with inflamed pustules. Even the eyes, mouth, and 
throat may be invaded. Blindness sometimes follows. A peculiar 
and disagreeable odor emanates from the body in confluent cases. 

Malignant smallpox is simply a violent form of it, characterized 
by rapidity, and extreme prostration, with or without extensive 
pustulation. The eruption, in it, is sometimes attended by lividity 
of the skin. Delirium is common, and a typhoid stupor may exist. 

After smallpox, abscesses in various parts of the body, hard 
glandular enlargements, ulceration of the cornea, suppuration of 
the ear, pneumonia, or pyaemia may occur. 

The danger to life in this disease is always serious Before 
vaccination, thousands died annually from smallpox. 

Causation. — There is no disease more certainly contagious 
than variola. Generally either contact or approach within a few 
feet seems necessary for its conveyance. In the large majority of 
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cases, smallpox occurs but once in a lifetime. Exceptions are 
well known, however ; some in which the same person has had it 
three— it is said, even five times. 

TREATMENT. — The fever calls, first, for a cooling laxative close, 
as Rochelle salt or citrate of magnesium. Then, refrigerant dia- 
phoretics will be in place ; as neutral mixture, effervescing draught, 
or liijuor ammonii acetatis. No cutting short of smallpox is possi- 
ble ; it is a self-limited disease. There is no specific remedy for 
it ; we can palliate it only, and conduct the patient through it. 

So decided is the tendency to exhaustion of the system in severe 
smallpox, that early support by concentrated liquid nourishment 
must be the general rule. Milk, in small quantities, often (one or 
two tablespoonfuls every two or three hours), and chicken or mut- 
ton broth, or beef-tea must be given. Other sick diet, as gruel, 
arrowroot, toast-water, etc., may do during the primary fever. 
But a good many cases will require even wine-whey or whiskey 
punch in the second and third w r eeks ; malignant cases, perhaps, 
in the first. Quinine should go with these, in tonic_ doses ; r. g. 
one or two grains ever}' three or four hours. An opiate at night 
is often serviceable, especially in the confluent form. Sarracenia 
purpurea is of no use whatever in smallpox. 

An important object often is, to prevent pitting of the face. 
Three plans are resorted to : 1. To abort the vesicles. 2. To 
soothe and mitigate the inflammation connected with them. 3. 
To exclude air and light during the scabbing and desquamation. 
The first of these ends is sought by touching each pimple, on the 
face, on the fourth or fifth day of the attack, with a point of lunar 
caustic. Soothing inflammation is aimed at by covering the whole 
face during the first week with a soft poultice of bread and milk, 
flaxseed meal, or slippery elm bark. Exclusion of the light may 
be obtained by gold leaf ; of air, by mercurial ointment, or collo- 
dion, softened by adding ^th part of glycerin before it is painted 
upon the face. 

The sequclec of smallpox must be treated as they arise, by the 
opening of abscesses, improving the tone of the system by iron, 
etc. Great care is needed in convalescence from this, as from 
other acute (especially eruptive) diseases, not to be exposed to 
sudden changes or extremes of temperature. The danger of 
pneumonia, pleurisy, or bronchitis is, at such times, much greater 
than usual. 

Varioloid: Modified Smallpox.— In those who have been vac- 
cinated, while the liability to be affected by the virus of smallpox 
is in most cases removed, in a few the disease is taken on expo- 
sure, in a milder form. The primary fever is rather less severe, 
the eruption is more scattered, the pustules are not so deep nor so 
much inflamed, they scab sooner, and very rarely pit; and there is 
no secondary fever. Varioloid is seldom fatal. Its treatment 
should be essentially the same as that of smallpox ; only there is 
less often need of special measures to prevent marking of the face. 

Vaccination. 

The ancient practice of inoculation with smallpox, while it 
was, by the mildness of the attack, nearly always protective of the 
49 
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individual, at the same time propagated (he disease, multiplying 
the amount of its virus. Jenner's introduction into professional 
practice of inoculation with the virus of cow-pox, known before 
his time among dairymen, has greatly ahridged not ouly the de- 
structiyeness, but the prevalenee of variola. 

Whether 11 vaccinia," or cow-pox, is smallpox affecting the cow, 
or is a different disease whose virus is protective against smallpox, 
is not yet determined to the satisfaction of all investigators. Ex- 
periments have b.een tried repeatedly, with conflicting results. 
Either way, the facts are plain, that most persons arc, by one good 
vaccination, protected for life ; that modified smallpox, occurring 
in the vaccinated, is very seldom indeed fatal, and hardly ever 
pits ; and that repeated vaccination, after an interval of years, 
will make protection almost always complete. 

Vaccination may be performed cither with the fresh lymph, 
the same dried by keeping, or the scab; and, either directly from 
the udder of the cow, or from a human being inoculated with 
cow-pox. In Europe the lymph of the vesicle, before maturation, 
is generally preferred. In this country the scab is much used, 
and is found reliable, when fresh enough. No matter how it is 
kept, after a month it is uncertain; although it has sometimes 
been found efficient after being sealed up for a year; especially when 
mixed with glycerin. 

Direct inoculation from the cow often makes a very sore arm, 
with considerable fever. Eor infants, unless rugged in health, 
this is an undesirably severe process. It is, at the same time, 
probable that many transits through human bodies may somewhat 
modify the virus. Renewal, by inoculating healthy children, not 
too young, every now and then, from the udder of the cow, is to 
he recommended. Cattle with the cow-pox may be found in al- 
most any agricultural neighborhood. 

In the absence of smallpox, the second month of infancy will he 
time enough for vaccination. But under danger of exposure, a 
babe should be vaccinated at any time after birth. Matter only 
from healthy children ought ever to be used. While it is unlikely 
that any constitutional disease (as syphilis 1 or scrofula) can be so 
introduced, there should, in practice, be no room left for any doubt 
of the kind ; and some cutaneous diseases might certainly be trans- 
mitted. Unless on account of risk from exposure, the existence 
of an eruption on the skin, or any other indisposition of the child 
itself, may be a reason for postponing the operation. The excite- 
ment produced by it may aggravate an existing inflammatory 
affection. Vaccination has often been blamed for the breaking out 
of eruptions, supposed to be transmitted, when their cause was 
really the state of the system of the patient. 

For the operation, the outside of the arm near the shoulder is 
commonly selected. The exact method used is not important. 
A small, wedge-shaped lancet, or even a sharp-pointed penknife, 
will do. Various slides have been contrived for the purpose. I 

1 In Italy, western Fiance, and elsewhere, a number of cases of 
syphilitic disease (primary and secondary), following impure vaccina- 
tion, Lave been reported. 
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prefer to cut or push out a very small flap of cuticle, under which 
a thick paste, made by pressing and mixing a portion of the stab 
with a drop of tepid water, may be inserted. The art of the 
operation is, to pierce the skin without drawing enough blood to 
flow ; it is most successful when there is no blood at all. Besides 
the flap, it is as well to scratch the skin, and puncture it, at a little 
distance, giving three chances of taking instead of one. No dis- 
turbance of the arm must be allowed for twenty minutes or half 
an hour afterwards. 

If it be successful, no sign of it is distinctly visible for two or 
three days. On the fourth day a decided, small red pimple is to 
be seen and felt. This becomes a vesicle of some size on the fifth 
day ; it grows large and cylindrical, or hat-shaped, and by the 
tenth or eleventh day is fully umbilicated, or depressed like a navel 
in the centre. Before that, about the eighth day, the bright red 
ring or areola forms around it. This fades after the eleventh day, 
and the vesicle dries up into a round and flat, but rather thick, 
mahogany-colored scab, which falls off about the nineteenth day. 
All of these particulars are important, as showing the genuineness 
of the vaccination. So is the appearance of the cicatrix left ; 
which should be large in proportion to the vesicle, and dotted or 
marked with subdivisions. This is owing to the vesicle being 
composed of several small cells or compartments. 

Slight fever, with restlessness, is not unfrequently observed 
during the first few days after the vesicle appears ; but there is 
rarely anything requiring treatment. 

Bc-vaccincititm. — Experience shows that a small number of per- 
sons, after several years, reacquire the susceptibility to smallpox. 
As the only test of this is exposure either to the latter or to vac- 
cinia, the renewal of the latter, at least once after puberty, is 
always advisable. On the occasion of epidemics of smallpox, it 
may be repeated again and again. There is no pain of any conse- 
quence in this operation, nor danger, and, if a genuine vesicle 
forms, making a sore arm, that discomfort for a few days cheaply 
purchases immunity from the terrible disease. Certainly smallpox 
is extremely rare in re-vaccinated persons. 

The virus from a second vaccination should not be relied upon 
for use. 

Varicella. 

Synonym.— Chicken-pox. This is a mild exanthematous disease 
resembling smallpox or varioloid considerably. After an incuba- 
tion of four or five days from exposure to the contagion of one 
having it, pimples form, generally scattered widely. In the second 
day they become vesicles filled with lymph. Two or three days 
more find them scabbing ; they dry and fall off soon, without pit- 
ting except in rare instances. There is little or no fever or other 
indisposition. The disease is attended with no danger to life, and 
requires only precautionary treatment, i. c, to avoid exposure to 
cold and wet, to keep the bowels regular, and, if needful, promote 
action of the skin by a diaphoretic, as neutral mixture. _ 

The eruption of varicella differs from that of variola m coming 
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out in successive crops ; in not suppurating or becoming uinbili- 
cated ; and in not deeply involving the true skin. 

Scarlatina. 

Synonym. — Scarlet /< w r. 

Varieties. — Scarlatina simplex, anginosa, and maligna. 

Symptoms and Course. — After an incubation, supposed to be 
about five days after exposure to its cause, lassitude, anorexia, 
headache, and pains in the back and limbs mark the beginning 01 
the attack. Soon these are followed by fever ; on the 6rst day, 
very often, the throat is sore. On the second day, usually, a 
punctated red eruption appears on the face and neck, and in ten 
or twelve hours has covered the whole body. It is of a scarlet, or 
sometimes a brick-red hue, uniformly diffused, with a swollen 
appearance, and great heat; reaching by the thermometer even 
10t}° Fahr. < )ccasionally miliary vesicles are seen. There is also 
a sense, of burning and some soreness or irritation of the skin. 
The tongue has a strawberry-like look, from the projection of 
enlarged red papillse through a whitish fur. The throat is very 
red and swollen, generally with a hue not unlike that of the skin. 
Fever runs very high, with an extremely rapid pulse, great thirst, 
headache, perhaps delirium, costiveness, in some cases vomiting. 
Bad cases may have stupor. By the fifth day mild examples of 
the disease show already an abatement. Most have passed tin' 
height of the pyrexia by the ninth ; although seqaelce may protract 
the attack much longer. Malignant cases may be fatal in a day 
or two, or even in less than twenty-four hours. Desquamation of 
the skin follows the fading of the eruption ; often large masses of 
cuticle coming away at once. At this stage more or less decided 
albuminuria is common. 

Scarlatina Simpleo;. — In this the eruption comes out early and 
well, with moderate fever, little inflammation of the throat, ami 
an even course throughout. Sometimes there is hardly any febrile 
disturbance; and the child may play about without having to go 
to bed. 

Scarlatina Anrjinosa. — Here the violence of the disease falls upon 
the throat chiefly. The tonsils swell greatly, suppurating either 
early or late, or they are covered by pseudo-membranous deposit, 
white, gray, or dark-brown, whose coining away leaves an ulcerous 
surface, with in some instances an acrid, offensive discharge. The 
extension of the ulcerative inflammation may pass the Eustachian 
tube to the tympanum, and even may destroy the auditory appa- 
ratus so as to cause permanent deafness. After the rash has dis- 
appeared, abscesses in the neck may form and discharge, exhaust- 
ing the patient. 

Scarlatina Maligna. — This term designates an overwhelming 
toxemic impression of the morbid cause of the disease. Depres- 
sion in the first stage becomes intense, without reaction ; or, after 
the eruption has partly come out, it recedes, or grows livid in 
appearance ; or the brain is oppressed with coma. Coldness is 
sometimes present, or unequal temperature of different parts of the 
body, instead of the usually diffused febrile heat. The throat may 
be much or little affected. In some instances the patient seems 
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almost as if struck by lightning — so sudden and deep is the gene- 
ral prostration. In this condition death may take place in a few 
hours. Otherwise, with continued prostration, hemorrhage from 
the stomach or bowels, vomiting, or diarrhoea threatens an untoward 
result. 

Sequelae. — Abscesses about the throat have been mentioned : 
similar local affections may take place elsewhere after the attack. 
Ozsena is not uncommon ; neither is suppurative inflammation of 
one or more of the joints, or of the testicle ; nor vaginitis. Endo- 
carditis or pericarditis may occur. So may paralysis ; either hemi- 
plegia or paraplegia ; generally it is partial, and it is often slowly 
recovered from. 

Dropsy, from arrested action of the kidneys, with imperfect 
action of the skin, is the most common and in many cases the most 
serious of the sequelae of scarlatina. It eomes most frequently 
within a week or two after desquamation has commenced. Mild 
cases are almost as likely to be followed by it as severe ones. 
Exposure to cold is the generally observable direct cause ; but cases 
happen in which no such exposure could have existed. Anasarca 
is the least dangerous though most frequent form of this dropsy. 
There may, instead or in addition, be ascites, hydrothorax, or 
hydrocephalus. Albuminuria, and often hajmaturia, accompanies 
either form. 

Diagnosis. — From measles scarlet fever is known by the erup- 
tion coining out on the second day, without catarrhal symptoms 
but with sore throat — and by its being of a brighter red color, and 
uniformly diffused instead of being in patches. 

From roseola, it is distinguished by the fever and sore throat, 
and by the rash, in the latter, being in irregular blotches, damask 
rose color instead of the brick or scarlet-red hue. 

Prognosis. — This is proverbially uncertain in scarlet fever. 
The simple form is, however, the least dangerous, and a very large 
majority of cases get well. The anginose is more threatening and 
serious. But the malignant variety, as its name indicates, is far 
the most so ; recovery from it is the exception, although it does 
occur. Adults are, when affected with scarlet fever, in somewhat 
greater danger than children ; and so, especially, are puerperal 
women. 

Causation. — Although most (not all) authorities agree that 
this disease is contagious, it is certainly very capricious or vari- 
able in its manifestation of this quality. That is, many persons 
who are exposed escape it. It is true, that several children in 
a family often have it in immediate succession. But the escape 
of all but one is common. It rarely occurs twice in the same 
person. 

Treatment. — Mild cases require no medication at all, other 
than to make sure that the bowels are well opened. If fever is 
high, after a saline cathartic, as citrate or sulphate of magnesium, 
or Kochelle salts, neutral mixture or effervescing draught, or liquor 
of acetate of ammonium may be given. Sweet spirits of nitre may 
be added, in small dose (j to i fluidrachm for an adult, and pro- 
portionately less for a child) if the kidneys act slowly. Drinking 
cold water freely is to be encouraged ; as it is demanded by thirst. 
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If the throat he much inflamed, the frequent melting in the mouth 
of ice, in small pieces, will do good. 

For the sore throat, which is specific in character, besides the 
use of leeches externally if the inflammation he great and the case 
sthenic, local alteratives may he used. An old and popular gas* 
gle is one of red pepper, vinegar, and water. More powerful in 
changing the character of the inflammation is a. strong solution 
of nitrate of silver (gr. xxx in fjj) applied with a large hair pencil 

For the irritation of the skin connected with the rash, relief is 
to he obtained hy sponging with cool or tepid water, two or three 
times a day. Inunction with lard, or glycerin, is preferred by 
some. Cold affusion is more troublesome and less safe. 

The diet in scarlet fever should he, as a rule, liquid, hut need 
not he low, generally, in the sense of dilution or exclusion of ani- 
mal material, unless in the first few days. Sooner than in most 
diseases, the tendency to dehility is manifest. Then, milk, chicken 
broth, mutton-tea or beef-tea, etc., will he suitable. At the same 
stage, some patients will require a tonic treatment, hy quinine, or, 
as some prefer, nitric acid in small doses. 

Malignant scarlatina is a disease of terrible depression from the 
outset. Deficient reaction is one of its characteristics. To pro- 
mote this, external stimulation is primarily important. The hot 
salt or mustard bath is a powerful agent for the purpose. Urticar 
Hon, i. e., the direct application of fresh nettles, has been some- 
times employed. Mustard plasters may «be applied energetically ; 
and so may hot bottles, or bags of hot salt, etc. Internally, am- 
monia, quinine, and capsicum are the most prompt and reliable 
stimulants, although we may add to the same list, Hoffmann's 
anodyne, and brandy, whiskey, or wine. Where a tendency to 
stupor exists, free purging will be the main hope. Jalap is a con- 
venient article for the purpose. 

The sulphite of sodium is now, very reasonably, under trial in 
various zymotic diseases, as an antagonistic of morbid blood- 
changes. The dose for an adult (perhaps not yet well settled) 
may he about ten grains every two or three hours. Chlorine water, 
in nuidrachm doses for an adult (ten drops for a child of two years), 
is sometimes given in scarlet fever with a similar view ; aiid so is 
chlorate of potassium. 

Other modes of treatment for severe cases are, the use of tinc- 
ture of chloride of iron freely ; of quinine in considerable doses ; of 
infusion of digitalis ; of diluted acetic acid (3j to^iv of the officinal 
acid infsiv of water, the dose of the solution beingatahlespoonful, 
sweetened, every few hours) ; and of diluted nitric acid. 

Of the sequclaz of scarlet fever, each has it's own indication for 
treatment. That of dropsy is the most frequently important. If, 
during desquamation, the kidneys show any threatening of inac- 
tion or suppression, the greatest care of the state of the skin must 
be maintained. It is, indeed, a good rule of precaution, for fear 
of some carelessness or exposure, not to allow a patient recovering 
from scarlet fever to leave his chamber for three or four weeks at 
least from the beginning of the attack, nor the house for four or 
five. Lemonade as a drink, if the urine be scanty, may be freely 
used. Cream of tartar and acetate of potassium arc approved in 
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the same cases as diuretics. Digitalis has the confidence of many. 
Quinine, in doses large enough to cinchonize, is reported very 
favorably of, in scarlatinal dropsy, hy some practitioners. Dry 
cupping to the lumbar region, and the application there of a large 
mustard plaster, are measures suggested by the known congested 
state of the kidneys. Purgatives must not be omitted when diu- 
retics fail ; the principles governing their use being the same as in 
other varieties of dropsy. 

Prophylaxis. — Belladonna has been asserted to have a protective 
power against the contagion or infection of scarlet fever. But the 
evidence in its favor does not appear to warrant our giving any 
confidence to it, or to any prophylactic. 

Measles. 

Synonym.— Morbilli. Formerly, with all writers, and still with 
many, rubeola is a synonym for measles. Some English writers, 
however, designate by tin; name of rubeola only a hybrid or blend- 
ing of measles with scarlatina. 

Symptoms and Course.— After an incubation of from ten to 
fifteen days from exposure to its contagion, measles begin with a 
slight or obscure stage of depression passing into lever. With this 
there are all the symptoms of a cold ; running at the nose, redness 
and watering of the eyes, and a cough. On the fourth day of the 
attack the rash begins on the face, and extends over the body and 
limbs. It is not so bright in color as the eruption of scarlet fever ; 
and is irregularly distributed in patches, more or less erescentic in 
shape. By about the seventh day the rash begins to fade, and 
about the same time or before the fever has begun to decline. Des- 
quamation is much less extensive than after scarlatina, 

No such intensity of febrile movement, nor severity of any kind, 
as is common in the last-named disease, exists, except very rarely, 
in measles. Camp measles, during the late war in this country, 
often assumed a typhous character, with considerable mortality ; 
due to the conditions under which it occurred among the soldiers. 
Otherwise measles seldom threaten life. 

The scqitelce which are of the most consequence are, ophthalmia, 
diphtheria, chronic bronchitis, and phthisis. Yery severe inflam- 
mation of the eyes sometimes follows measles ; but blindness from 
this cause is rare. Diphtheritic sore throat is not infrequent, and 
may be fatal in children. Chronic bronchitis is common, especially 
when care is not taken during convalescence to avoid exposure. 
Phthisis, under the same circumstances, is to be apprehended only 
where the constitution suffers under a predisposition to tubercular 
disease. 

Causation. — Measles is one of the most contagious of diseases, 
beyond all doubt. A second attack is exceptional, but not very 
rare. 1 

1 Not long since, Dr. Salisbury, of Ohio, produced measles-like symp- 
toms in several persons by exposing tliem to the influence of fun<d 
growing upon damp straw. The identity of the affection with measles 
is not, however, probable. Drs. Hammond and Woodward, at Washing- 
ton, repeated the same experiment without result. 
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Treatment. — Beginning with a moderately active saline cathar- 
tic, diaphoretics, expectorants, and demulcents are next in place. 
Syrup of ipecacuanha with neutral mixture ( j drachm of the for- 
mer, for an adult, with each tahlespoonful of the latter) every two, 
three, or lour hours, would he an average treatment for the first 
week ; tlaxsecd lemonade being freely used as a drink. After that, 
the continuance or relief of the bronchial symptoms must determine 
whether some other expectorant (as squills or wild cherry) shall 
follow. Or, debility may require tonics during convalescence. 

Mumps. 

Synonyms. — Parotitis contagiosa; Oynanche parotidca. 

Symptoms and Course. — This is generally a mild affection, of 
a few days' duration. The parotid gland swells and becomes hot, 
painful, and tender to the touch. Some inconvenience in swal- 
lowing may result. There is little or no fever, hut some general 
malaise ; and the attack is generally at an end within a week. One 
or both parotids may be affected. There seems to be reason to 
believe that attacks may occur at considerable intervals, even of 
years, involving first one gland and afterwards the other. Suppu- 
ration is rare. This disease is undoubtedly contagious. 

Diagnosis. — As the parotid gland, as well as other glands about 
the neck, may inflame from cold, salivation, or scrofula, it becomes 
sometimes a question whether a swelling in that region be mumps 
or not. When the parotid alone is affected, it is impossible to 
decide, unless direct exposure to another case of mumps be 
known. The parotid is, however, not apt to inflame under other 
causation, even from salivation by mercury; the submaxillary glands 
being much more liable, to swell from that cause. The suddenness 
of the attack, and its brief duration, are generally also quite diag- 
nostic of mumps, as compared with scrofulous or other inflamma- 
tions of glands about the neck. 

Complications. — Metastasis of mumps, to the mamma or testi- 
cle, or, more rarely, even to the brain, may occur. In either of 
the first two cases a somewhat similar inflammation of the gland 
attacked takes place ; usually more protracted than that of the 
parotid. If the brain be the seat of the transfer of the morbid 
element or action, meningitis, or coma, may follow ; and even 
death is said thus to have resulted. Otherwise, mumps are free 
from danger to life. 

Treatment. — Care to avoid being chilled, lest metastasis or 
greater severity of the attack be produced, is important. No gene- 
ral treatment is apt to be necessary, nor does the patient usually 
need to remain in bed. Perhaps a mild laxative may be given on 
the first or second day. A poultice of flaxseed meal is a good local 
application for the gland. It may also be bathed night and morning 
with soap or volatile liniment. 

Hooping-cough. 

Synonym. — Pertussis. 

Symptoms and Coukse. — After an incubation of about six days, 
with symptoms much like those of acute bronchitis, including 
fever of variable degree, the attack commences ■ soon showing its 
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peculiar character. This is, a spasmodic and paroxysmal cough. 
Tor hours, the patient may he apparently well ; and then, often 
with a premonitory sensation which leads the child to run to its 
mother or nurse, or, if at night, to sit up in hed, a fit of coughing 
begins, and lasts for several seconds or minutes. It consists of a 
rapid succession of short hut violent expiratory efforts, with scarcely 
any intervals of inspiration ; at the close of which air is taken in 
by force through the contracted glottis, making a whooping sound, 
whence the name of the disease. All who have it do not whoop ; 
but the paroxysrrMl character of the cough is pathognomonic. 

Expectoration is often copious, of thick mucus, sometimes even 
of lymph and pus. Vomiting frequently occurs during the spells 
of coughing. The child may become very much exhausted, even 
to a fatal end ; but unless from complication or previously feeble 
constitution, death does not very often occur. There may be 
many variations of severity in all the symptoms in the course of an 
attack. 

The duration of hooping-cough is seldom less than six weeks, 
although cases have ended within three weeks. Sometimes it 
lingers for three or four months. 

Complications. — Pneumonia, collapse of the lungs, and (as a 
sequela) phthisis, are the most liable to occur. Deafness from 
rupture of the membrana tympani during the violent coughing, has 
been known. Sometimes the eyes become blood-shot from the 
same cause. Convulsions occasionally increase greatly the serious- 
ness of the disorder. 

Causation and Pathology. — There is no question of the con- 
tagiousness of' hooping-cough. Generally it occurs but once in 
the same person ; but second attacks are not very rare. Like 
scarlet fever, measles, etc., it is most often met with in children ; 
but this is merely from their susceptibility under exposure ; as 
adults also have it. 

Belonging among the zymotic diseases caused by a specific mor- 
bid poison, the spasmodic nature of the cough points to the nervous 
system as in main part the seat of its action. Yet the expectora- 
tion, as well as early (and occasional, afterwards) febrile symptoms, 
show that bronchial inflammation exists, secondarily at least. 

Treatment. — Mild cases need only care to avoid exposure to 
damp and cold. After the first few days, if there be no fever nor 
soreness of the chest, the patient need not be kept in the house 
during good weather. Indeed, he will cough least when most out 
of doors. When the cough, at first, is tight and painful, with little 
expectoration, syrup of ipecac, or squills, may be given. As soon 
as the spasmodic character of the cough declares itself, with some 
violence, the " milk" or the tincture of assafcetida may be given ; 
with or without other expectorants according to the case. Severe 
cases may be quieted by belladonna, hyoscyamus, musk, or hydrate 
of chloral. Hydrocyanic acid, bromide of ammonium (from two to 
twelve grains at once for a child), nitric acid, alum, clover tea, 
chestnut-leaf tea, and benzoic acid are among the other remedies 
often employed to allay the violence of the paroxysms. Applica- 
tion of strong solution of nitrate of silver to the larynx has some 
advocates. 
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In protracted cases counter-irritation to the chest and hack 
of the neck may he required. Tonics are also not unfrequently 
called for toward the end of the attack in a feeble child ; especially 
quinine, or tincture of hark (lluxham's), iron, or cod-liver oil. 
There is very seldom need to restrict the diet in this disease, unless < 
during the lirst week. 

Diphtheria. 

Synontms. — F 'scudo-mcmbm nous Any ina; Putrid Sore Throat; 
Diphtheritic. 

HISTORY. — Though the name diphtheria (from S«f>tffpa, a skin or 
memhrane) was only given to this disease hy Bretonneau of Tours 
about forty years ago, it appears to have heen described by early 
writers. 

Late epidemics of it have heen, principally, those of Paris and 
Boulogne of 1855-7, passing to England in the latter year; and 
of our own country beginning in California in 1856, and in the 
Eastern states a little later, gradually increasing in prevalence 
Until 1860. Since that time it has declined in frequency, although 
still existing, and sometimes attended by great local fatality. 

VARIETIES.- L. Simple; 2. Croupous; 3. Ulcerative; 4. Malig- 
nant diphtheria. 

SYMPTOMS.- Premonitory, hut not distinctive, are general ma- 
laise, slight sore throat, and swelling of the lymphatic glands 
behind the jaw. Then, in the simple form, fever occurs ; with 
headache, furred tongue, constipation, and difficulty of swallow- 
ing. On examination, a swollen and very red or purple appear- 
ance of the fauces will be observed, as well as of the palate and 
tonsils. Over one or both of the latter may be seen, often as early 
as the second or third day, a whitish or yellowish-white mem- 
branous deposit. All the symptoms continue, in this form, from 
five to nine days ; when, in favorable cases, convalescence follows. 

The croupous form has caused the greatest number of deaths, 
especially in children. This seems especially prone to. follow 
measles or scarlatina. In it, after the same early symptoms as 
those above described, but sometimes with violence from the be- 
ginning, increase of discomfort in the throat is complained of. 
Then an abundant yellow or brownish leathery exudation is found 
to cover the tonsils and fauces ; winch, under the exudation, are 
much swollen. Often quite early in the attack, the pseudo-mem- 
branous inflammation extends to the larynx. This is shown by 
the usual symptoms of croup ; the barking cough and voice, and 
difficult inspiration, becoming whistling or sibilant wdien the ob- 
struction to breathing is the greatest. A fatal termination may 
occur, by asphyxia, in a very few days. This can only be averted 
by the detachment and expulsion of the membrane, without its 
re-formation. 

The ulcerative variety is not common. When destruction of the 
palate and tonsils has attended it, with copious dark-colored and 
pulpy exudation, and some extravasation of blood, it has been mis- 
taken for, and described as, gangrene ; whence the old name, 
" putrid sore throat." The occasional existence of true gangrene 
cannot be altogether denied. 
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Malignant Diphtheria. — At the commencement of this, there is 
with intense headache, not unfrequently vomiting, which is uncom- 
mon in the milder varieties, and hemorrhage from the nose, mouth 
stomach, or rectum. Great dysphagia soon exists, and enormous 
I engorgement of the submaxillary, parotid, and cervical glands. 
The tonsils, pharynx, and palate are covered thickly with a leathery 
deposit, at first yellowish, but soon becoming ash-colored, brown, 
or almost black, and of an offensive odor. The tonsils may sup- 
purate or even slough. The nostrils arc sometimes involved ; 
being swollen, lined with false membrane, and emitting an acrid 
and fetid discharge. Extreme prostration comes on, at a more or 
less early period ; it may be from the first day. The pulse be- 
comes very rapid, the face lividly pale, morbid heat of the skin 
being followed by clammy coldness. Coma often precedes death. 
The latter may take place in three, four, or five, occasionally in 
one or two days ; sometimes from the constitutional impression of 
the disorder, before the local affection has been fully developed. 

Special Symptoms and Complications.— Albuminuria is 
present in most severe cases of diphtheria, from an early time in 
the attack. A diphtheritic affection of the skin has been now and 
then observed. A blistered or otherwise abraded surface will 
usually, in the course of the disease, be covered by false membrane. 
Pneumonia is an occasional and dangerous complication. 

Sequelae. — These are, especially, long-continued debility, para- 
lysis of the soft palate, and general paralysis in various degrees. 
In the last of these, deglutition, articulation, vision, and locomo- 
tion may be involved. A fatal result may occur after a few weeks, 
or recovery after a longer period ; sometimes after from two to 
eight months. 

Morbid Anatomy. — The pellicle or deposit, formed upon the 
highly injected and tumefied mucous membrane of the fauces and 
throat, constitutes the anatomical peculiarity of the disease. 
Minutely examined, the false membrane is found to vary from 
to £ of an inch in thickness, and to be fibro-laminated ; i. c, of 
layers of fibrinous network, including epithelial cells, and having 
on its free surface exudation-corpuscles or "pyoid globules," and 
granules ; these forms appearing to be only stages of degeneration. 

No process of organization or development occurs in the mass ; 
it is aplastic. In some cases only a granular superficial infiltra- 
tion of the mucous membrane is observed, without even distinct 
fibrillation. 

Diagnosis.— From scarlatina, diphtheria is distinguished by 
the absence of the eruption, and of the peculiar punctated or brick- 
dust like flush of the throat, and '.'strawberry tongue." That 
scarlet fever predisposes to diphtheria, as a subsequent attack, is a 
well-established and not unimportant fact. 

With membranous croup, it is contrasted in the following man- 
ner. That disease is a sporadic and sthenic local phlegmasia, 
whose general symptoms are, as much as in any inflammation, 
dependent upon the local affection ; while diphtheria is a constitu- 
tional disorder, usually epidemic, in which the local symptoms are 
secondary. More directly, in practice, we may mark the com- 
mencement of the pseudo-membranous deposit, in diphtheria, about 
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the tonsils ami pharynx; in croup, in the trachea or larynx. That 
of diphtheria rarely extends, in any case, below the larynx ; thai 
of croup, not (infrequently even into the bronchial tubes. After 
laryngeal complication or extension has occurred in diphtheria, 
the croupal symptoms are really the same as those of any other 
laryngeal obstruction, and thus arc not different from those of 
eroup? Several excellent authorities assert that all cases of mem- 
branous croup arc really cases of diphtheria, involving the larynx. 

From thrush, and aphthae, diphtheria is known by the deposit 
being much larger and thicker, never vesicular, and mostly duller 
in color ; and attended generally by more severe constitutional 
symptoms. Thrush begins in the mouth; it is, moreover, much 
more uncommon in adults than diphtheria ; and is never epidemic. 

Prognosis. — Simple diphtheria is not very dangerous to life. 
The croupal form is decidedly so ; and the malignant is fatal in a 
large majority of cases. Insidiousncss is a trait often belonging to 
the disease in children ; a name which has been applied by some, 
for that reason, is "creeping croup." 

Treatment. — No specific remedy having been discovered for 
this disease, we must be governed in our tentative treatment of it 
by our idea of its nature ; while concluding upon its therapeutics, 
finally, through experience. Nothing, it may be confessed, is very 
satisfactory, as yet, in the management of bad cases of it. All 
agree that it is not a mere local inflammation, but a systemic 
affection primarily ; and that its type is most generally asthenic. 
Moderate purgation, as with citrate of magnesium, or llochelle salt, 
at the very beginning, is well in the simple and croupal, though 
not in the malignant form. 

Chlorate of potassium is a favorite medicine with many in this 
disease. An adult may take twenty grains in solution every three 
hours ; I have given five grains every two hours to a child five or 
six years old. 

Tincture of chloride of iron is relied upon by some ; from ten to 
twenty drops every three hours for an adult ; with or without the 
chlorate of potassium. Sulphate of quinine is also given, alone, or 
at the same time with the above remedies, by a number of practi- 
tioners ; say, of quinine, for an adult, a grain every two or three 
hours. 

Besides these, or instead of them, for internal use, perman- 
ganate of potassium has, after trial, the recommendation of some 
observers. A drachm of it may be dissolved in a pint and a half 
of water, a fluidrachm of this being taken every hour. Sulphite 
of sodium, ten grains every two or three hours, is worthy of trial 
in this, as in other zymotic diseases. 

Concentrated liquid food must, as a rule, be given throughout 
an attack of diphtheria ; milk, beef-tea, and very often wine whey 
or brandy or whiskey punch; in small quantities at short intervals, 
according to the degree of prostration present. 

Local treatment is, by most physicians, regarded as very im- 
portant. Experience has shown that it ought not to be violent. 
Ice in small pieces melted in the mouth slowly, is probably as use- 
ful as any application. Muriatic acid and honey, equal parts, 
applied fi-eely with a large camel's hair pencil; or diluted with 
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water and used as a gargle, may be found serviceable. Creasote 
dissolved in glycerin ; lime-water ; chlorinated soda dissolved in 
twenty parts of water ; and permanganate of potassium, a drachm 
in a pint, make also appropriate gargles. In a young child ice is 
often the only local application possible without a struggle so dis- 
turbing as to make the benefit of it doubtful. Cold water com- 
presses may be applied outside of throat in the early stage, while 
there is excess of heat. Later, flannel wrung out of hot water to 
which an equal amount of spirits or vinegar has been added, will 
give more comfort. 

Inhalation of the steam of lime-water is worthy of trial in diph- 
theria, especially in the croupous variety ; or, the atomization of 
lime-water by the ncphogene or some other apparatus constructed 
for the purpose. 

But the local treatment is, after all, secondary. And espe- 
cially is the effort to remove the patches of exudation by force, as 
by excision or actual cauterization, to be deprecated, as likely to 
do harm rather than good. 

Influenza. 

Synonym. — Epidemic Catarrh. 

History. — Although, among many persons exposed to the same 
weather, catarrhal affections are of course common at certain 
times, there is evidence that, apart from the conditions of humidity 
and temperature of the air, epidemic catarrh sometimes occurs as 
a zymotic disease. The local prevalence of influenza may exist 
at very irregular periods, and sometimes so mildly as not to be 
distinguished from common sporadic catarrh. 

Symptoms and Course. — The ordinary symptoms of a "bad 
cold" are those of influenza ; but the illness is somewhat more 
severe, and prostration is generally greater. Of this there are all 
grades, however. Bronchitis, sometimes capillary, and pneumonia, 
are not rare complications. Old people are especially apt to be 
carried off by influenza. Its mortality is very small among persons 
in early or middle life. The duration of an attack is commonly 
from three to ten days. 

Causation. — The hypothesis has been entertained, in conse- 
quence of the irritating effect of ozone upon the air-passages, that 
an excess of it in the atmosphere may be the cause of influenza. 
But no facts raise this supposition beyond conjecture. 

Treatment. — Mild cases require housing and little more. A 
warm mustard foot-bath at night, followed by a large draught of 
hot lemonade if there be chilliness, or the same taken cold ii' fever 
exist — and a dose of solution of citrate of magnesium or Roehelle 
salt or senna tea in the morning, will generally suffice. Sweet 
spirit of nitre may be added to the night draught if the skin be 
dry and the urine scanty. 

Great prostration, especially in old people, may call for support, 
by quinine and stimulants. Hot whiskey punch is, for such a case, 
not out of place. The abortion of an attack of influenza is some- 
times practicable within the first two days, by giving quinine, in 
four-grain doses, thrice daily. Bronchitis or pneumonia, as com- 
plications, will require treatment as in other cases. 
50 
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Dengue. 

Synonym. — Break-bone Fever. 

History. — Frequently in the Southern United States, occasion- 
ally in the Northern fat least Dr. liush seems to have described it 
at Philadelphia in 1780), and in the Bast and West Indies, this 
disorder has occurred. English writers regard it as a variety of 
scarlet fever ; naming it Scarlatina rkeumatiea. 

Symptoms and Course. — Usually alter a chill, fever comes on. 
moderate in degree, but attended by considerable debility, and 
severe pains in the head, back, and joints ; the latter being some- 
what swollen. In about two days or less, the lever subsides, and 
the pains lessen, though they do not disappear. Toward the end 
of a week from the commencement of the attack, a rash breaks 
out, resembling that of scarlatina, or duller and more in patches, 
The fever returns, often, about the fourth or fifth day, and lessens 
or ceases after the eruption has come out. All the symptoms gra- 
dually subside, leaving the patient well but very weak, by the 
beginning or middle of the second week of the attack. This dis- 
ease, without complication, is never fatal; nor does it leave any 
sequela except debility. 

Its causation is not known, beyond what is comprised under 
the term "epidemic influence." It is noticeable that it affects 
more persons at one place and time than almost any other epi- 
demic ; nearly all the population may have it in one season ; all 
ages and both sexes being alike attacked. 

In treatment, dengue requires merely good nursing regu- 
lating the bowels, and relieving'or mitigat ing the pains with Dover's 
powder or other opiates, especially at night, or by the local appli- 
cation of laudanum, etc. 

Malarial Fever. 

Varieties.— Intermittent, Remittent, and Pernicious Fever. 
These may all be properly regarded as grades or modifications of 
the same type of disease ; agreeing in the nature of their cause, 
the periodicity of their symptoms, and their mutual convertibility. 
Each will, however, require a separate description. 

Intermittent Fever. 

Synonyms. — Ague; Chills and Fever. 

Varieties. — Quotidian, when the paroxysm occurs every day*, 
tertian,- when it is every other day ; quartan, on the first and fourth 
days ; also, quintan, sextan, septan, and octan. The quotidian and 
tertian are common ; the octan, or weekly return of the attack, 
is not unfrequently met with ; the others are very rare. The time 
between two paroxysms is called the intermission (apyrexia); the 
period from the beginning of one chill to the beginning of the 
next is the interval. Paroxysms are sometimes double; as, double 
quotidian, with two paroxysms on one day ; double tertian, with 
a paroxysm every day, but those of every other day corresponding 
in time or character, etc. These are rare. 

Symptoms and Stages. — No disease has ordinarily so regular 
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a succession of definite stages as intermittent fever ; viz., the cold, 
the //of, and the sweating stage. 

Cold Stage, or Chill. — Beginning with languor and yawning, 
a sensation of coldness comes on, often creeping and shivering, 
with chattering of the teeth and rigor.-; or tremulous movements. 
The skin has a sunken appearance, and the lips and finger-ends 
may be blue. The. sense of coldness does not prove a low tempera- 
ture of the body ; which the thermometer sometimes shows to be 
even hotter than natural. Thirst exists, with loss of appetite ; 
occasionally, vomiting. Headache, depression of spirits, and 
drowsiness are common. Perspiration is absent, but the urine is 
abundant and nearly colorless, with a low specific gravity. The 
duration of a chill varies from ten minutes to two or three hours ; 
averaging not more than three-quarters of an hour. 

Hot Stage; Pyrexia. — Gradually warmth is felt to return; the 
shivering ceases ; a flush succeeds the pallor or lividness of the 
face. A real increase of the heat of the surface is found by the 
thermometer ; reaching 105° to 110° ; seldom more than 106°. 
The mouth becomes dry, the tongue furred ; vomiting is common, 
with total anorexia. Headache is apt to be violent ; but delirium 
is rather exceptional. The pulse is accelerated, and generally 
strong and full. The bowels are constipated ; the skin dry, the 
urine scanty and high-colored. The hot stage may last from an 
hour or two to sixteen or eighteen hours. 

Sweating Stage. — This also comes on gradually ; the face first 
becoming moist ; then the trunk and limbs. This is attended by 
increased comfort ; the headacbe lessens, the stomach if disturbed 
becomes quiet, the patient often goes to sleep and sweats profusely 
all over. After this, the fever has gone ; the pulse is slow and 
soft, the skin cool. The urine is now passed freely, and deposits 
a brickdust-like (lateritious) sediment. There is no definite length 
of time to be assigned to the sweating stage. 

Of the three stages, now and then one or two may be wanting. 
There is then only a chill, or a fever, or a sweat, occurring daily, 
or every other day, at the same hour. Or, a paroxysm of pain 
may occur in one part of the body, with the same regularity. 
One form of this is called " brow ague." Dumb ague is a popular 
name for an attack in which the chill is absent or obscure, the 
other symptoms recurring periodically. There seems to be no 
doubt that a single limb, or even a single finger, may go through 
all the three stages — cold, hot, and sweating ; the rest of the body 
being unaffected. Intermittent neuralgia is very common in ma- 
larial districts, especially after chills and fever. In the same re- 
gions, all complaints are apt to take on periodicity ; so we may 
have intermittent dysentery, pneumonia, etc. 

The intermission is often a time of apparent health, except some 
debility, and perhaps headache with want of appetite and of good 
digestion. 

The greater number of paroxysms of intermittent occur in the 
daytime. An attack which began as a tertian, may become a 
quotidian ; or the converse may happen. Intermittent sometimes 
passes into remittent fever ; though much less often than remittent 
becomes intermittent. 



592 



PRACTICE OP MEDICINE. 



Sequelae. — Protracted intermittents arc often accompanied or 
followed by anaemia, of a marked character, and by enlargement 
of the spleen and liver ; especially of the former. Dropsy is a 
quite frequent result of these visceral affections or of the anemia. 

MouniD Anatomy. — Melanccmia, or pigmentary degeneration 
of the blood-corpuscles, with deposit of pigment granules in the 
liver, spleen, kidneys, brain, etc., is almost a characteristic of ma- 
larial disease. Enlargement and softening of the spleen, and en- 
gorgement of the liver, with a bronzed appearance of it, are the 
only other peculiar changes of structure. 

Diagnosis. — One chill can hardly ever be certainly pronounced 
to ii<' malarial, because very many acute disorders begin with a 
cold stage. Two, with a distinct apyrexia, cannot often be con- 
founded with anything else, except hectic fever. In the latter, 
there is usually a known cause for the symptomatic febrile symp- 
toms ; the patient is weak and emaciated, the paroxysm is irregu- 
lar in time and duration, there is a bright roseate liush upon the 
cheek, and headache is usually absent. 

Prognosis. — Left to itself, intermittent will sometimes get well 
as early as the seventh, eighth, or ninth paroxysm ; more often it 
will last ten weeks ; sometimes as many or more months. 

Under treatment, it is almost always possible to break the chills 
by cinchonization ; but they frequently return ; especially at the 
end of one, two, or three weeks. It is a good sign for the paroxysm 
to occur later and later in the day, and to become shorter and 
shorter. Tertian ague is generally the most readily (aired ; quartan 
the most intractable, though comparatively uncommon. Death, 
in modern times, since the discovery of the properties of Peruvian 
bark, almost never happens from the ordinary type of intermit- 
tent ; the pernicious form is very dangerous. 

Causation. — Upon the origin of malarial fevers, the following 
facts seem to be established : — 

1. They are reasonably designated as autumnal fevers, because 
very much the largest number of cases occur in the fall of the year. 
Spring has the next greatest number of cases. 

2. They are always strictly localized in prevalence. 

3. They never prevail in the thickly built portions of cities. 

4. An average summer heat of at least 60° for two months is 
necessary to their development. Their violence and mortality are 
greatest, however, in tropical and sub-tropical climates. 

5. They prevail least where the surface of the earth is rocky 
and most near marshes, shallow lakes and slow streams. The 
vicinity of the sea is free from them, unless marshes lie near it. 

6. The draining of dams or ponds, and the first culture of new 
soil, often originate them. 

7. Their local prevalence in the autumn is always checked by a 
decided frost. 

Upon these facts, it was a legitimate hypothesis (urged especially 
by the late Professor J. K. Mitchell of Philadelphia) that the mate- 
rial cause of malarial fevers is a minute vegetative organism, whose 
substance or emanations enter the body. Professor Hannon of 
Brussels relates that he learned in 1843 from Professor C. Morsen, 
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and verified the statement in his own person, that the exhalations 
of certain fresh-water algse would produce ague. 

Dr. Salisbury, of Ohio, has recorded in the January number of 
the American Journal of Medical Sciences for 18G6, some observa- 
tions and experiments, tending to show that minute cryptogamic 
plants of the family of Palmelke, abounding over the surface of 
inrushes, can generate intermittent fever, when transported to 
localities otherwise free from it. Such results require of course 
repeated investigation to make them actually matters of demon- 
stration. 

TREATMENT.— One remedy in this disease overshadows all 
others — cinchonism. By this we mean, the production of the con- 
stitutional impression of the cinchona bark, or of one of its essen- 
tial constituents. At any stage it appears to be safe unless it be 
the very height of the pyrexia. Nor, as a rule, is any special 
preparation necessary. 

It is well, always, during the chill, to promote speedy reaction 
by external warmth, and perhaps by hot drinks, of a not too stimu- 
lating character. The bowels ought to be opened well ; and the 
Stage of fever may be palliated by the free drinking of cold water, 
made more diaphoretic by the addition, if necessary, of neutral 
mixture or effervescing draught. Then, as soon as sweating fairly 
begins, the quinia, or cinchonia, or bark in substance may be pre- 
scribed. 

The sulphate of quinine has the most universal reliance. Some 
give it in doses of several grains, each twice daily. Others prefer 
to give one grain every hour. The amount required in the inter- 
mission of ordinary intermittent is about fifteen grains. Less may 
often cure, but can hardly be depended on. The quinine may be 
given in pill or in solution. Direct that, in tertian ague, the 
patient begin early on the day of the intermission, and take one 
grain every hour till he has taken twelve grains. The next day 
let him begin at the same rate, and, if no chill occur, take ten 
grains. The third day nine ; and so diminishing daily until six 
grains are reached. Let this be continued till a week from the 
last chill, when a greater tendency to return will exist ; on that 
day let ten grains again be given. After that time, if no paroxysm 
has occurred, he is, for the time at least, well. 

Sulphate of cinchonia, in doses one-half greater (gr. jss instead 
of one grain) has succeeded in a considerable number of cases. It 
generally produces much less ringing in the ears than quinine, and 
can be taken by some whose heads do not bear that medicine. 
Bark in substance, especially Calisaya bark (an ounce in the inter- 
mission), is of course perfectly reliable ; but it is disagreeable and 
oppressive to the stomach, and should only be used when its deriva- 
tives cannot be obtained. 

Other remedies in considerable number have obtained more or 
less reputation in the treatment of ague. Opium, given in full 
dose (savf'id drops of laudanum) shortly before the time of an ex- 
pected chill, has been found generally to abort it. Arsenic (10 drops 
of Fowler's solution thrice daily) is considered to approach very 
nearly in certainty to the preparations from cinchona. Sulphate 
of copper is asserted by some (in $ grain doses) to be antiperiodic ;' 
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and so is nitric acid (10 drops thrice daily, diluted) ; and common 
salt (a drachm at a dose, half an ounce during an intermission). 
Dogwood hark ; pepper, and its extractive, piperin ; willow bark, 
and salicin obtained from it, have also some reputation of the 
same kind. Chloroform, taken by the mouth, has been used 
with success by Dr. Merrill. He gives f&j at once, at the begin- 
ning of the chill. It may be diluted with mucilage. A Btrong 
impression of almost any kind upon the system during the apy- 
rexia, may arrest or prevent the paroxysm. So may ad the draw- 
ing ofa blister upon the spine ; or a cold shower-hath. 

But the breaking or interruption of chills, though generally 
curative of a first attack, is not nearly always so in a second or 
third. 

Chronic intermittent may maintain a constant tendency to rc- 
lapse, in spite of cinchonism. In such a case, ami miii and the 
malarial cachexia are usually present. Here the great remedy is 
iron. Give the carbonate, Valleix's mass ; with a grain of quinine 
in each pill, continuing it for several weeks. 

Remittent Fever. 

Synonym. — Bilious Fever. 

Varieties.— Simple and malignant. The latter, however, will 
be described under Pernicwus Fever. 

Symptoms and Course. — Although the premonitory stage is 
usually short, and not unfrequcntly wanting, its general occurrence 
is well established. Its symptoms are those of general malaise, 
with some headache, slight nausea, and furred tongue. These 
increase, until a chill, not violent, but lasting sometimes half an 
hour or an hour, fairly begins the attack. Or, an ill-defined cold 
stage, with a feeling of chilliness, Languor, and debility, and per- 
haps cerebral oppression and gastric disorder, may occur. 

After this, the febrile condition is developed. The skin be- 
comes hot, dry, and harsh ; the jmZ.se rises in force and frequency, 
although less hard and tense than in some diseases, and not ex- 
ceeding generally, during the first exacerbation, 110 or 115 beats 
in the minute. The face is flushed ; headache is throbbing and 
severe ; the faculties being unfitted for any mental exercise. Vio- 
lent pain is almost always felt in the back, and very often also in 
the limbs. Epigastric uneasiness is nearly universal ; nausea and 
vomiting extremely common. Bilious matter is in many instances 
ejected from the stomach. The bowels are costive ; when opened, 
however, the stools are colored with bile. The urinary secretion 
is scanty. Thirst is always great ; cold drinks being much pre- 
ferred. Respiration is hurried, although free. 

After a continuance of from eight to twenty hours, these symp- 
toms abate more or less, even without treatment. The feelings 
of the patient are more comfortable ; he sleeps ; and wakes with a 
skin less hot, and moist, perhaps even with considerable perspira- 
tion. Headache, however, and some pain in the back remain ; 
and the pulse does not subside to the natural standard. In some 
instances it is little altered. The stomach, however, is less dis- 
turbed, and thirst is somewhat less intense. 

There is reasou to believe that a few cases of genuine malarial 
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remittent may, by prompt treatment during the hot stage, be 
quelled, so as not to advance beyond the first exacerbation and 
remission. We ascribe their facility in yielding, chietly, to a less 
degree of intensity in the morbific cause. 

Mostly, in from six to twenty-four hours, the patient's discom- 
fort again increases ; the skin becoming even hotter than before, 
and quite dry ; the pulse rises to 120 in the minute ; thirst is 
great, although sometimes less than in the first paroxysm ; the 
headache returns, and with it usually severe pain in the back. 
The tongue is now thickly furred, often with a yellowish hue. 
Nausea and disgust for food are again felt, and in a large number 
of cases vomiting returns ; the stomach rejecting everything, even 
cold water. The stools, when obtained, are sometimes slate- 
colored ; but more often decidedly colored with bile. Diarrhoea 
is uncommon, and is most apt to accompany a later stage. De- 
lirium is common only in violent cases ; restlessness is almost uni- 
versal. Yellowness of the skin appears in a majority, in various 
degrees. 

The advance of the disease, after the second paroxysm, is ex- 
ceedingly various. The periodical character, however, is main- 
tained throughout. The remissions may occur at any hour — in 
moderate cases being as often in the afternoon as in the morning ; 
in the protracted more commonly in the morning, the fever lasting 
through the night. Quite frequently a double tertian type is ob- 
served ; the exacerbation occurring one day in the morning, and 
the next in the afternoon ; and sometimes with different degrees 
of violence. 

Duration. — Favorable cases often terminate in six or seven days 
in an intermission, which in some becomes a cure even without 
any anti-periodic treatment. The more violent, especially if ill- 
managed or in an abnormal constitution, may be protracted for 
three, four, or occasionally five or six weeks. We should distin- 
guish, however, between the true periodical disease and its sequelae. 
The average duration of a case of remittent fever may be stated as 
about fourteen days. 

Complications. — These are usually dependent on local inflamma- 
tions. The brain is perhaps the organ most frequently affected, 
with cerebritis or meningitis. In late autumn, or other cool 
weather, pneumonia is not uncommon. Gastritis and enteritis — 
diarrhoea and dysentery of an obstinate character sometimes-occur. 
When any of these affections exist, they partake to some extent of 
the periodical character of the fever ; and are often lessened or 
removed by the treatment adapted to it. In other cases, however, 
they remain in a subacute or chronic form ; and, when death 
occurs, in a majority of instances the immediate cause is a violent 
phlegmasia of some organ. Hepatitis and splenitis are more com- 
monm the chronic form than in the acute— and as sequela? rather 
than complications of the attack. 

The Typhoid State.— At any time after the fourth or fifth day, 
but particularly near the end of the second week, a patient suffer- 
ing with remittent fever may pass into the condition designated by 
the above term. Its features vary somewhat ; but it is usually 
marked as follows: Pulse 120 to 140, and rather deficient in 
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strength 5 skin harsh, varying, however, with the slight remissions 
in dryness and temperature ; face dark or flushed ; head hot ; 
delirium, active more frequently than comatose ; bowels occa- 
sionally affected with diarrhoea, but as often costive ; tongue 
heavily coated with sordes, brown or black, and with cracks or 
fissures across it. Muscular debility is usually great. Hemor- 
rhages from the bowels, lungs, or stomach occasionally increase 
the danger. 

"Where death occurs within the first three weeks, it is almost 
always the result of some inflammatory complication. Remittent 
fever rarely proceeds to a fatal termination by mere exhaustion of 
the powers of nature. In feeble or aged persons, however, this 
may occur. 

Sequelae. — A slow and imperfect convalescence not un fre- 
quently follows a violent attack ; attended with sallowness of the 
skin, feeble digestion, muscular and nervous debility. The only 
organic alterations at all constant are enlargements of the liver 
and spleen. 

Morbid Anatomy. — The most striking observation upon this 
was that made at the Pennsylvania Hospital by Dr. T. Stewardson, 
in 1841, of the unusual color of the liver; bronzed without and 
olive-green within. Subsequent confirmation of this has been af- 
forded ; although Dr. Drake, of Cincinnati, failed to find it in his 
autopsies. The spleen is almost always enlarged, congested, and 
softened. Inflammation of different organs (making fatal compli- 
cations), especially the brain, lungs, or bowels, may exhibit the 
usual results. Such lesions, however, are sometimes absent in the 
most malignant cases. Pigment-liver has been referred to already. 

Causation. — This has been considered under the head of in- 
termittent fever. 

Diagnosis. — Yellow fever has by some physicians been re- 
garded as identical with remittent, differing mainly in the grade 
of its violence. The correct view is, that they are specifically 
distinct diseases. To prove this, we might be satisfied with the 
simple fact of the different localization of the two fevers. Re- 
mittent is always a country fever ; yellow fever almost invariably 
a disease of towns and the vicinity of the sea. The latter is re- 
stricted much more narrowly, also, in its actual geographical 
limits. 

But there are symptomatic differences also ; which may be best 
pointed out after giving a description of yellow fever. Among 
the important points, one is. that an attack of the latter disease 
commonly gives immunity from it for life ; but this is not al all 
the case with remittent fever. 

When the typhoid state supervenes, there may exist very con- 
siderable similarity to the true typhoid fever. It is asserted that 
a coexistence of the two diseases occurs. Some, upon the same 
facts, ground the opinion that they are not specifically different ; 
— but that typhoid fever is merely a protracted remittent of low- 
form. This is however contradicted clearly by at least two facts ; 
1, the comparative rarity of typhoid fever in regions where remit- 
tent most abounds ; and 2, the frequent prevalence of the typhoid 
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where remittent fever is almost unknown ; as in some of the East- 
ern States. 

The mode of onset in the two, moreover, is usually quite differ- 
ent ; in typhoid, insidious and almost imperceptible at first ; in 
bilious fever, after a day or two of malaise, a chill abruptly ushers 
in the attack. Vomiting is extremely common in the one — quite 
rare in the other ; the converse is true of diarrhoea — and still more 
particularly of tympanites and abdominal tenderness. The deaf- 
ness, and sleeping stupor — and livid countenance of typhoid fever, 
are almost entirely peculiar. Epistaxis, bronchitis, and the rose- 
colored eruption, so nearly constant in the latter, are rare in the 
typhoid remittent ; the last mentioned is perhaps never observed. 
The yellowness of the skin, also, and the distinct remissions, mark 
well the remittent attack. In dissection, we find more gastric and 
hepatic change after bilious fever, and more enteric and splenic 
alteration in the typhoid. 

Prognosis. — Becovery may be anticipated in a majority of 
instances. Before the use of cinchona, remittent was often quite 
fatal. 

Favorable signs are, the earlier occurrence and prolongation of 
the remission, and its becoming more and more complete ; moist- 
ening and clearing of the tongue ; copious perspiration ; turbid- 
ness of the urine, from increase in the amount of its solids ; tar- 
like and offensive stools ; and the appearance of vesicles about 
the lips. 

Unfavorable, of course, are, the shortening and postponement 
of the remission, and its indistinctness ; dryness, and blackness of 
the tongue ; retention, or, still worse, suppression of urine ; ex- 
treme frequency, with weakness, of the pulse ; hiccough ; and other 
important evidences of the victory of disease over the vital func- 
tions — not, however, peculiar to the fatal termination of this 
disease. The supervention of the usual symptoms of inflamnmtion 
of the brain is always very alarming ; (gastritis may occasionally 
threaten to wear out the patient's strength ; and pneumonia, is at- 
tended with more danger when occurring as a complication of 
fever, than when an original disease. 

Treatment. — In a person of robust constitution, if the head- 
ache be very severe, skin hot, and pulse full as well as rapid, it is 
common to administer a saline cathartic. Epsom salts will be the 
best when the stomach is but little disturbed — the Seidlitz powders 
in repeated doses under contrary circumstances may answer. But 
some commence the treatment with a dose of calomel or blue pill 
with rhubarb, to be followed by a saline purge. If obstinate vomit- 
ing prevail, as will frequently happen, no purgative will suit so 
admirably as the effervescing solution of the citrate of magnesium. 
The utility in many cases of leeches or cups to the nucha, and some- 
times to the epigastrivim, is undoubted. 

As a refrigerant diaphoretic, the citrate of potassium solution, 
with or without effervescence, may be constantly given. 

Special treatment may often be called for by the great intracta- 
bility and distress of stomach. Lime-water or magnesia in small 
doses with ammonia and an aromatic will frequently relieve. 
Sinapisms and pediluvia are of course useful adjuvants. Ice Avill 
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answer better to quench thirst than water, where gastric irrita- 
bility is great ; otherwise free dilution by drink is an advantage. 

As soon ' as the violence of systemic excitement has been moderated — 
without waiting for its entire subjugation — if the pulse has begun 
to subside — lowering, for instance, from 110 or 120 to 90 or ion. and 
the headache is less intense — the bowels freely moved^ -\v a may begin 
, with quinine ; but it is unnecessary here to give large doses gene- 
rally. Unless where some malignancy is suspected, or the remis- 
sion is very complete, a single grain every two hours will be sufficient 
at first. Under this, after reducing measures, we may find the 
pulse continue to subside — the skin to moisten, and all the symp- 
toms to improve. At all events, in the next remission, the dose 
should be increased to a grain every hour — not, as a general rule, 
however, awaking the patient from sleep. Two grains every 
hour for eighteen hours, is the freest administration ever necessary 
in a case even threatening malignancy. This term, it need hardly 
be said, is used to express the existence of a state of prostration, 
attended with signs of visceral congestion, increasing dangerously 
with each paroxysm ; reaction being deficient, as we believe, from 
an unusual intensity of the morbid cause — or defect of constitution. 
Such cases do require a large amount of the special remedy ; and 
such cases are no doubt much more frequent in warmer Southern 
States than here. We have no difficulty in believing in the toll ra- 
tion, or even the propriety, of considerably larger doses than aire 
here given ; but there is a limit even there, to go beyond which is 
excess. Perhaps we should allow somewhat in the estimate in 
some remote places, for the immense adulteration of valuable drugs 
which prevails. Many practitioners in the Southern States insist, 
that no preparation whatever for the use of quinine is necessary ; 
and that it may be given with safety and advantage throughout 
the hot stage of the fever. 

After two or three clays of constant " quininization," the amount, 
usually, may be diminished to six or eight grains, distributed 
through the day. In rather smaller quantities it should be con- 
tinued even through the period of convalescence. 

The treatment of inflammatory or other complications must of 
course superadd modifications appropriate to each. We have 
named, in the above sketch, all the main elements of the plan which 
is found successful in such cases as ordinarily occur. 

The existence of local inflammations, in a genuine malarial 
case, does not contraindicate the use of quinine. Being lit up by 
the fever-poison — and aggravated by its febrile state, the treatment 
which annuls or removes these will often lower or check the phleg- 
masia. But this maxim should be applied with caution and some, 
exceptions, in cases particularly of cerebral inflammation, or great 
pulmonic oppression. 

In slow convalescence, with sallowness and deranged digest inn, 
the daily administration for a few days of minute doses of blue 
mass generally proves useful. And, to improve sanguification, as 
well as to lessen the danger of relapse in some form, the ■protocar- 
bonate of iron, in pill with a portion of sulphate of quinine, will 
make a very valuable termination of the treatment. Arsenic may 
sometimes be required. 
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Pernicious Fever. 

Synonyms.— Congestive Fever; Malignant Intermittent; Malig- 
nant Remittent. 

Sympto3IS and Course. — Unlike ordinary intermittent, a par- 
oxysm of the pernicious form ma}' commence either in the day 
or night. At first, however, in many cases, it begins like the 
common type of chills and fever, or remittent fever ; after one, 
two, or three days becoming more alarming. 

Then, the skin grows lividly pale, shrunken, and sometimes 
clammy with cold sweat ; the countenance anxious ; the tongue 
either pale, furred, or natural ; in the worst cases it is cold. 
Thirst is intense, with a sense of internal heat. The stomach is 
excessively irritable, and vomiting is common, of mucus, or a 
muco-serous or even bloody fluid. The bowels are in most cases 
loose, the dejections resembling bloody water. The pulse is usually 
small, weak, and rapid or irregular; in a few instances corded". 
The respiration is interrupted and sighing, with a sense of oppres- 
sion. 

Eestlessness is common ; but the mental faculties in many cases 
are clear. There are, however, many instances in which the 
weight of the attack falls on the brain. Then, the early symptoms 
are drowsiness and hesitation of speech. Stupor marks the depth 
of the paroxysm. The breathing may be stertorous ; or tetanic 
spasms may occur. The pulse, in the former case, may be slower 
than in the other form described ; but it is still weak, and, even 
if the head be somewhat warm, the vessels of the neck and temples 
are not apt to be swollen, and the skin of the body is cold. 

Partial, or, it may be, complete reaction in most instances 
follows after three or four hours of the above symptoms ; though 
death may, instead, take place in the collapse. Again the fever 
may intermit, or remit ; — and, at the same or an earlier hour the 
next clay, another paroxysm occurs. This is more dangerous than 
the first. If a third be allowed to take place, it is generally fatal. 

Morbid Anatomy. — Congestion, of the brain, liver, spleen, and 
alimentary mucous membranes, is so prominent an autopsic phe- 
nomenon as, with the symptomatic appearances of the same, to 
have seemed to justify the older and more common name of the 
disease. We have good reason to believe, however, that the tox- 
amiic impression of malaria, and its effects upon the nerve-centres 
(either of organic or of animal life), are primary, and the conges- 
tion secondary. 

Diagnosis. — The intensity of the symptoms, and the general 
prostration, or coma, will distinguish this from ordinary intermit- 
tent or remittent. The aspect of a severe case is not unlike that of \ 
an attack of epidemic cholera ; but the discharges are different ; and 
the locality and season, unless in the presence of that epidemic, 
will point directly to malarial causation. 

Prognosis. — Without appropriate treatment, a large majority 
of cases would be fatal. There are few diseases displaying a greater 
tendency to death. Under cinchonism, and other proper manage- 
ment, not more than one in eight probably die. 
Treatment. — As above implied, quinine is our great reliance 
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in this disease. Larger doses are required, also, than in ordinary 
intermittent. While opinions differ, the best evidence shows that 
from thirty to sixty grains of quinine in twenty-four hours will do 
all that the remedy can do ; more will be wasteful and dangerous. 

But, in most cases, other means must he employed, sometimes . 
before quinine can be kept upon the stomach, to promote reaction. ' 
External stimulation is foremost among these means. Direct beat 
may he applied, by hot-water bottles or tins, hot bricks, or bags 
of hot salt laid along the spine, or by the hot bath. Thirst shouM 
at the same time be quenched by cold water, or, if the sense of heat 
is great, and vomiting occur, with ice. Mustard plasters may be 
placed upon the spine, epigastrium, or limbs ; or the extremities 
may be rubbed with brandy and red pepper. 

The opposite of this plan is preferred by some, upon asserted 
favorable experience, viz., the pouring or dashing of cold water 
quickly upon the naked body. Extensive dry cupping along the 
spine is recommended by others. 

Internal stimulation, also, is demanded under the same circum* t 
stances. Most used have been camphor, opium, ether, oil of tur- 
pentine, ammonia, and capsicum, besides wine and brandy or 
whiskey. The best testimony is in favor of camphor and opium, 
with quinine, in moderate doses every half hour during the chill, 
when no comatose symptoms are present. If these exist, oil of 
turpentine, by the mouth or rectum, has its decided advocates. 

Calomel has been largely used in the same cases. Some give it, 
in the dose of a grain, every three hours. 

Alcoholic stimulants seem to be indicated in the collapse. A 
tablespoonful of brandy or whiskey every half hour or hour until 
reaction occurs would be a suitable average. 

After reaction has been established, even imperfectly, and an 
intermission or remission exists, the " sheet anchor" is quinine. 
Then if the stomach bear it, five to ten grains may be given every 
two or three hours, until cinchonism is fully established. When 
the quinine is rejected by the stomach, hypodermic injection may 
be resorted to. Ten grains or more may be introduced at once, 
in solution in water, with sulphuric acid enough to dissolve it per- 
fectly. 

In the cerebral cases, calomel is particularly appropriate. A 
blister to the nucha may be recommended in the same cases. Pur- 
gatives are also apt to be required ; and, if the heat of the head 
be great, iced water may be kept applied over it, while hot bottles 
or sinapisms are put to the legs or feet. 

When the critical period in pernicious fever has passed, it will 
need treatment like an ordinary case of intermittent or remittent, 
according to the type which it assumes. A modification of this 
affection, sometimes called " winter fever" in the South, will be 
considered under the head of typhoid pneumonia. 

Typho-Malarial Fever. 

This, having had its origin in the circumstances of the late war, 
is now altogether a matter of history. It was the result of a three- 
fold causation ; the elements of which were malarial influence, 
(■voted poison, and scorbutic taint. According to the predominance 
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of one or the other of these, its character in different cases was 
determined. Of the form in which the malarial element predomi- 
nated, the somewhat abrupt commencement, gastric disturbance, 
and icteroid skin and tongue, with remissions, for a while at least 
tolerably distinct, were prominent features. The lenticular spots 
of typhoid fever, and the sudamina and tympanites were often 
wanting altogether. 

A slower onset, less distinct remissions, more cerebral disturb- 
ance and diarrhoea, with epistaxis and bronchitis sometimes, but 
with both less constantly than in civil life, marked the predomi- 
nance of the typhoid pathogenetic element. Deafness was not very 
frequent, but was sometimes very well marked. The aspect of the 
countenance, and the character of the somnolence and delirium, 
were precisely the same as in ordinary typhoid fever. 

The scorbutic complication was recognizable, in the third group 
of cases, by the peculiar mental and bodily prostration which pre- 
ceded and followed the disease — the remarkable irritability of the 
heart, the state of the gums, tendency to hemorrhage, discolorations 
and petechia?, pallid, large and smooth tongue, and extremely pro- 
tracted convalescence. 

Treatment. — From the above view of the hybrid and threefold 
nature of the disease, came its rational treatment. More quinine 
than in typhus, more alcohol than in remittent, more fresh vegeta- 
ble food and fruit than in either. Experience justified this plan. 

Yellow Fever. 

Only certain localities have ever been subject to this disease ; 
and of those, most have had it but occasionally. 

All the places which it has ever visited are upon the borders of 
the Atlantic Ocean, or its tributary waters, the Gulf of Mexico 
and the Mediteranean Sea. Although under like climatic condi- 
tions, while it is common in the West Indies and West Africa, it is 
unknown in the East Indies, the eastern shore of Africa, and the 
Pacific coast of America. 

Symptoms and Course. — With an abrupt beginning, or an 
indistinct cold stage, with pains in the back or limbs, commencing 
often in the night, a febrile stage occurs, of long average duration ; 
sometimes three days without remission. Violent cases have it 
shorter ; sometimes lasting only a few hours. 

The skin, at this period', is hot and dry. Thirst is extreme ; the 
tongue is generally furred. Nausea and vomiting are common on 
the second day, with great epigastric tenderness. The bowels are 
costive ; if discharges occur they are very offensive. 

A flush of the forehead, with a fiery look of the eyes, is charac- 
teristic. Delirium is frequently present. Yiolent headache is 
nearly universal. 

The stage which follows this pyrexia is a sort of remission or 
intermission. All the symptoms abate except the epigastric ten- 
derness. The flush of the face and of other portions of the skin 
is succeeded by yellowness, which grows deeper as the disease 
advances. The pulse grows slower, heat abates, respiration 
becomes natural in frequency, the patient sits up and feels better. 
51 
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This state of things lasts for a variable time, averaging about 
twelve hours. 

Sometimes convalescence now takes place. Much more often a 
third stage succeeds, of prostration or collapse. Muscular debility 
becomes great ; the pulse is rapid, irregular, and compressible ; the 
capillary circulation sluggish ; the skin deep yellow or bronzed ; the 
tongue brown ; the stomach excessively irritable. It is at (his time 
that the black vomit occurs, which is pathognomonic of this fever. 
Hemorrhages may also occur from the mouth, throat, or bowels. 
The mind grows apathetic, or low muttering delirium exists. In 
bad cases, which are many, hiccough, clammy sweats, convulsions 
and involuntary discharges precede dissolution. Death mostfre- 
quently occurs on the fourth, fifth, or sixth day. 

When reaction from the collapse takes place, there follow s a 
secondary fever of very variable duration, and which may ter- 
minate in a tedious convalescence, an almost equally prolonged 
typhoid condition, or death by exhaustion. 

Black Vomit. — This has been found, upon chemical and micro- 
scopical examination, to consist essentially of blood, altered by 
action of the fluids of the stomach. It is usually acid to test- 
paper. 

The urine, in yellow fever, is scanty and high colored at the 
beginning, and especially deficient in amount from the third tothe 
fifth day. About the fourth day it becomes cloudy and deposits a 
sediment. 

Morbid Anatomy. — Congestion of the brain is not uncommon ; 
inflammation of the stomach is usual. The liver is most frequently 
dry, pale yellow, and anamiic ; but occasionally it is engorged. 
Fatty accumulation in the liver has been repeatedly observed : and 
exudation into it is asserted. The spleen is little altered ; the 
kidneys are always congested. 

Diagnosis. — The only doubt likely to be entertained is as to its 
identity (or that of an example of it) with bilious remittent fever. 
As already' remarked, the latter is a disease of the country, in any 
warm quarter of the globe. Yellow fever is restricted geographi- 
cally, and is but seldom met with except in towns and near the sea. 
The order of stages in the two diseases is different ; remittent never 
has a pyrexia lasting over twenty -four hours without mitigation. 
There is more epigastric tenderness in yellow fever. The jaundiced 
hue of the skin is more commonly met with, and is more positive, 
in that disease. The black vomit, when it occurs, is decisive. 
Possibly, even probably, in a few localities, the combined causation 
of the two fevers may produce hybridity between them. Immunity 
for a lifetime after one attack is common with yellow fever ; not at 
all so with remittent. 

Prognosis. — This is a very dangerous disease ; the deaths from 
it averaging about one for thi'ee cases. A long and moderate 
febrile paroxysm, without excessive irritation of the stomach, is 
favorable. So is the occurrence of secondary fever instead of col- 
lapse, after the remission. Black vomit is almost always a fatal 
sign. Some instances of the disease arc called valking cases, 
because their early symptoms are slight, only the countenance aud 
pulse betraying the danger until near the end. 
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Pathology and Causation.— There seems no room to doubt 
that yellow fever is a zymotic disease, whose cause is generated by 
certain local conditions. 

The conditions observed are, 1. Continued high heat ; about 
80° for one or two months. 2. Excessive moisture in the air ; a 
high dew point. 3. Vicinity to^he sea, or to a large river empty- 
ing into the sea. 4. Organic, especially vegetable, matter in a 
state of decomposition. This is furnished not only by the offal, 
etc., of cities, but by decaying wharves and causeways (as at 
Norfolk, Va.), and by newly upturned earth. 

The contagiousness of yellow fever, from person to person, is still 
asserted by some authorities, although opposed by a great number 
of facts. A very few apparent examples of transmission by indi- 
viduals, if admitted to have occurred, are otherwise explained. 
Transportation by ships is admitted by all, because a ship may 
carry a section, as it were, of a locality, with all its conditions and 
atmosphere. But, then, the port to which the ship goes must 
have all the conditions rife for the propagation of the disease, or 
its "germs" will not be maintained so as to cause an epidemic. 
When the disease has become endemic in a locality, the removal 
of as many of the population as possible ought to be advised. 

Treatment. — No specific has been found for yellow fever, and 
no abortive treatment. All kinds of remedies have been tried for 
this in vain ; especially bleeding, calomel, and quinine. In vain 
as to cutting it short ; but in palliating and conducting it through 
its stages with safety, those and other remedies may be of use. 
Bleeding is suggested by the relief often attending spontaneous 
hemorrhages in its course ; but, as in other malignant affections, 
the cases for it must be well selected, the time early, and the 
amount moderate. Much the greatest number will gain only by 
the application of leeches or cups to the epigastrium or back of the 
neck. 

Many authorities approve of the itse of calomel as a cholagogue 
cathartic, at least in a single dose (say of three or five grains), fol- 
lowed by a saline laxative, as citrate of magnesium, near the begin- 
ning of the attack. All the result of the use of quinine is, that it 
is not likely to do good at any early stage, but only wmen prostra- 
tion begins to appear ; and then in tonic or supporting, not cin- 
chonizing doses. It is undoubtedly of service during convalesence. 

Attention to the stomach is demanded by urgent symptoms. Ice, 
by the mouth, is refreshing and useful. So is mineral water, or 
iced champagne, a little and often ; lime-water, charcoal water, 
and hot coffee have sometimes done service in arresting vomiting. 
A mustard or spice plaster over the epigastrium, or a blister 
dressed with acetate of morphia, may have an important effect 
upon the same symptoms. 

During the hot stase, cold sponging to the face, body, and limbs, 
will sometimes promote perspiration better than any other measure. 
Enemata of cold water (with care not to chill too powerfully) have 
been used for the same end. 

In the collapse, stimulation will be needed, by wine, brandy, or 
whiskey, etc. ; along with concentrated liquid food, in small 
amounts at short intervals. 
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The experiments with anti-septic and anti-zyniotic substances, 
as chlorine and the sulphites, made with other affections analogous 
to yellow fever, might be properly tried with it also. 

Cerebro-Spinal Fever. 

Synonyms. — Cerebrospinal Mmingitis ; Spotted Fever; Petechial 
Fever. — The name adopted above is preferred in the absence of 
sufficient preponderance of authority or reason in favor of either 
of the other names. The disease is a systemic disorder ; not a 
mere local phlegmasia. 

History. — Often obscurely described, this disease appears to 
have been known in France in 1310 and 1482; over Europe, or 
parts of it, at various times since then. 

In the United States, its first recorded visitation was in 1806, in 
Massachusetts. Then it gradually spread through the New Eng. 
land States, New York, and Canada, from 1807 to 1812, when it 
had reached Philadelphia. After that it was met with at various 
places until 1820 ; but with not great frequency. Between L848 ' 
and 1850 it was epidemic in several of the Middle, Western, and 
Southern States, also in 1852 and 1858. Next we hear of it in 
18G2-3 ; as it occurred in the neighborhood of Philadelphia. Since 
that time (at which cases were seen especially at Frankford, Falls 
of Schuylkill, Manayunk, and Norristown, but only a few in the 
city) it has been observed in a number of places in Pennsylvania, 
New York, Ohio, and other States. 

Symptoms and Course. — The attack is nearly always sudden. 
Chilliness, terrible pain in the head, extending to the back of the 
neck, nausea and vomiting, are the earliest symptoms. Delirium 
follows ; ending not unfrequently in coma. Tetanic spasm or 
rigidity of the muscles of the back of the neck (and sometimes of 
the back and limbs), is common. Convulsions are much less so, 
but do occur, particularly in the young. Painful sensitiveness 
(hypersesthesia) of the whole surface of the body is present in most 
cases, where there is no coma. Loss of sight and hearing may 
take place during the middle period of the attack. The pulse is at 
first slow, then accelerated, but diminishedjn volume and strength. 
Respiration is slower than natural in most, but not in all cases. 
The tongue is usually at first white and moist ; sometimes natural ; 
in prolonged cases it may become yellow or brown. The bowels 
are costive or natural. 

The skin has almost always at the beginning an abnormally low 
temperature. When reaction occurs it does not become very hot 
as a rule. Dryness of the surface is most common, although late 
in the attack profuse perspiration may occur. 

In a minority of the cases, though varying in proportion in dif- 
ferent epidemics, spots (petechia?) appear, on the second or third 
day, or later; on the neck, breast or limbs; seldom on the face. 
They are of different dimensions, from the size of a pin's head to 
three-quarters of an inch in diameter, and distinct ; but not ele- 
vated nor disappearing on pressure. Their color is red, purple, or 
black. Sometimes they remain after death. They are either con- 
gested portions of the skin, or subcutaneous extravasations of 
blood. 



CEREBRO-SPINAL FEVER. 



605 



The cburatian of fatal cases of this disease is generally short. 
Some die in three or four hours ; many within twelve or twenty- 
four hours. That much time overpassed, the danger becomes less, 
but a fatal result may still occur, even after a number of days. The 
first four days are the most perilous to life. 

Morbid Anatomy. — The blood, during life, is found to have an 
excessive proportionate amount of fibrin and corpuscles. After 
death, when this has taken place on the first or second day, no ana- 
tomical changes, even in the brain, have, in several instances, been 
found. Most generally, however, the brain and spinal cord show 
some alteration. It is the pia mater especially in which congestion, 
at least, is nearly always present. At the base of the brain, most 
of all, is this, often with serous and plastic exudation, observed. 
The surface of the hemispheres may also be diseased ; and, next 
in frequency, the pia mater of the cervical portion of the cord. 
The ventricles of the brain have usually an excess of fluid in them ; 
serum, either clear or mingled with blood or pus. The substance 
of the braiu is more or less injected or congested ; the spinal cord 
occasionally so. Softening of the brain is reported in protracted 
cases. 

No other lesion or appearance is shown to be usual in this dis- 
ease. A few observers record the presence of rather firm fibrinous 
clots in the heart. 

Diagnosis. — From t3^phus fever, this is known by the sudden- 
ness of its onset, the early period of danger, and, in favorable cases, 
the rapid recovery ; as well as by the peculiarity of the erupt ion. 
From ordinary inflammation of the brain, while the diagnosis may 
be very difficult, it differs in the unexplained abrupt attack, 
severe from the start ; in the lowness of temperature during the 
first day or two ; in the early tetanic tendency, and the eruption 
in many cases. Malignant scarlet fever resembles it considerably 
at the onset ; and so does the chill of pernicious intermittent. 
Locality and season will designate the latter ; age and exposure, 
especially, the former. Fortunately, the principle of treatment is 
not essentially different in these affections at the stage which may 
present a doubt. 

Prognosis.— More than half the cases die. Those who survive 
three days, have a fair, though not certain, prospect of recovery. 

Treatment. — We must lament the unsatisfactory condition of 
the evidence upon this subject. Almost all agree that asthenia 
characterizes the disease, most of all at the beginning. The resem- 
blance to pernicious fever has suggested the use of quinine. And 
several very positive statements are made, of success with it in 
large doses ; as, two to four grains every hour or half-hour until 
cinchonism is produced, or until from thirty to sixty grains have 
been taken ; afterwards, a grain or two every two or three hours. 
Some practitioners, upon trial, have abjured quinine altogether 
in this disease. Bromide of potassium is preferred by many. 

Opium has equally enthusiastic advocates and opposers. Early, 
if it be given, must be the time. The idea of those who urge it 
is, to give of it a grain every two or three hours, until an opium 
sleep is produced ; then withdraw it or give it in much less doses. 

Stimulation with brandy or whiskey is generally employed in the 
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first stage, with freedom. External stimulation is also, of course, 
indicated ; by mustard, direct heat, friction with red pepper and 
brandy, or hot whiskey and salt, etc. Dry cupping, or in some 
cases cut cups (when reaction occurs) to the back of the neck will 
be proper ; followed by a blister at the same place. 

Cantharides ('20 to 40 drops of the tincture, every hour till 
reaction), camphor, chloroform, and sulphite of sodium have each 
had laudation from some who have used them. But more favor- 
able experience is needed to give the profession much coulideuce 
in the treatment of this affection. 

Relapsing Fever. 

Synonym. — Famine F< m: 

Symptoms and Course. — Beginning rather abruptly, with 
chilliness, headache, and vomiting, with a white moist tongue, 
tenderness of the epigastrium, and constipation, the fever rises soon 
to a considerable height, with a full and frequent pulse, and a 
temperature on the second day of 104° or 105° F. Severe pains in 
the back and limbs occur; sometimes delirium. This exacerba- 
tion continues without distinct remission for from five to seven or 
eight days. Then a copious perspiration occurs, the temperature 
falls rapidly to 98°, or sometimes even less ; and all the symptoms 
subside. The patient seems to be well. In about a week, however, 
(on or near the fourteenth day of the attack) a rekq>se takes place, 
which is characteristic of the disease. Its symptoms are much the 
same as those of the first paroxysm ; its duration, from three to 
eight days. 

Prognosis. — In Great Britain, the deaths have numbered about 
1 in 40 cases ; in Russia, 10 or 11 per cent. In the Philadelphia 
Hospital, in 1871, of 517 cases, 80 died ; the mortality being much 
the largest among colored patients. 

Pathology and Causation. — This appears to be a specific 
disease. Its prevalence among the destitute of large cities in 
Europe has caused it to receive, at times, the name of "famine 
fever." Autopsic examination has shown a, remarkable enlarge- 
ment of the spleen in many cases ; and alterations of the hi 1- 

corpuscles have been observed during life. It is believed to he 
contagious by many physicians, but did not cleariy manifest that 
property in the Philadelphia Hospital. 

Treatment. — A mild saline cathartic is proper at the begin- 
ning of the attack ; followed by cooling diaphoretics, as solution of 
citrate of potassium or acetate of ammonium. When headache is 
severe, cups may be applied to the back of the neck. After the 
crisis of defervescence has occurred, quinine may be given in mode- 
rate doses, until the relapse. During the third week, a considerable 
number of patients will require support, with beet-tea and milk; 
sometimes, also, alcoholic stimulants. 

Typhus Fever. 

Synonyms. — Ship Fever; Camp Fecer; Jail Fever. 
Symptoms and Course. — For a day or two, premonitory weak- 
ness, headache, and loss of appetite occur. Then a cold stage, of 
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variable distinctness, begins the attack. In rare instances, it is 
said that death takes place in this, without reaction. Much more 
commonly, fever follows ; with severe headache, great heat of skin, 
pulse 120 (110 to 130), but compressible, tongue whitish or yel- 
lowish, bowels costive. Delirium is common, especially at night. 
The tempera ture in the axilla is from 102° to 108° ; generally, 
after the third day, 105°-6° in the morning, 10G°-7° in the evening. 
Muscular debility is very decided. 

For a number of days this condition lasts ; the patient lying in 
a stupid half-sleep much of the time, muttering to himself, easily 
roused, but soon lapsing again ; the face having a dusky flush of 
redness. Hardness of hearing is present in most cases. Positive 
coma is a very bad prognostic, but is not infrequent. Suppression 
of urine may take place in the worst cases ; retention occurs in 
many severe ones. The tongue grows darker as the attack pro- 
gresses ; brown, even black ; often cracked or fissured ; and it as 
well as the teeth may be covered with sordes. 

Towards the end of the first week, in most cases, a rash appears, 
of little and numerous red papula? (miliary eruption), all over the 
chest, abdomen, and upper parts of the limbs. These arc accom- 
panied by sudamina (minute vesicles) in many instances, by 
petechial in a few. Sometimes a strong odor comes from the body. 

The urine is scanty. Generally it contains an excess of urea 
and uric acid, with a deficiency of the chlorides. Sometimes there 
is actually less than the normal amount of urea eliminated ; when 
excreta may be supposed to accumulate in the blood, promoting 
coma. Costiveness is the general rule in typhus. 

The dicrotous or double pulse, and subsultits or twitching of the 
tendons at the wrist, are common. Weakness of the impulse of the 
heart is often noticeable ; sometimes so much so as to justify Dr. 
Stokes' diagnosis of "typhous softening." Hypostatic pneumonia 
(i.e., beginning with passive congestion of the lungs posteriorly) 
is the most frequent complication of the fever. 

The duration of an attack of typhus is generally three weeks. 
Some writers speak of its typical duration as fourteen days. The 
critical period is about the eleventh day ; after which deferred, nee 
(the decline of the fever) may be looked for. Occasionally death 
may take place within five days, or recovery within fifteen, from 
the commencement. 

Morbid Anatomy.— Absence of lesion of the solids has been 
repeatedly noticed. The blood is always altered during life ; after 
the early stage, it is less coagulable and darker in color than in 
health. Passive congestion in various organs is observed, as in 
the lungs, brain, liver, etc., but without anything characteristic. 

Pathology and Causation.— No disease affords more reason 
for pronouncing it a disease of the blood than typhus. Its cause, 
demonstrably in many cases, is ochlesis or crowd poison ; the 
effluvia from human bodies, accumulated, especially in cold 
weather, in small and ill-built dwellings of the poor, and most of 
all in filthy towns, ships, jails, or camps. Having once been thus 
generated, it becomes contagious : one patient having in his mor- 
bid emanations the poisoning power of a whole crowd. Yet the 
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contagion is not very strong ; many who are exposed escaping the 
disease. 

Diagnosis. — After the first two or throe days (during which 
there may well he a doubt as to its character) the only probable 
question will be between typhus and typhoid fever. All medical 
authorities are not yet agreed as to the non-identity of the two 
forms of slow continued fever. A large majority, however, regard 
them as quite distinguishable during life, and separated pathologi- 
cally by the absence in typhus of the morbid alterations of Peyer's 
glands, and those of the mesentery, characteristic of typhoid fever; 
Under the head of Typhoid Fever, the clinical differences will be 
enumerated. 

Prognosis. — Murchison states the mortality in the hospitals of 
Great Britain, from typhus, to be one death in five cases. Cheyne 
and others in private practice have found it but one in twenty or 
more. Probably one in ten or fifteen would be a fair general esti- 
mate. Bad signs are, great feebleness or extreme rapidity of the 
pulse ; profound coma; hiccough; suppression of the urine; in- 
voluntary defecation. Pneumonia complicating the attack increases 
its danger. 

Treatment. — More than half the cases of typhus require alco- 
holic stimulation, as well as concentrated nourishment after the 
fourth day. But not all cases. 

We may begin the treatment of an ordinary case of typhus with 
a mild laxative — e. </., a moderate dose of solution ot citrate of 
magnesium, on the second day. The diet at first may be of gruel, 
toast-water, etc.; but very soon must milk and beef-tea or chicken 
or mutton broth (or an alternation of these) be given to support 
the strength. Before the first week is out, half the cases will need 
wine in moderation ; some, brandy or whiskey. In the second and 
third week, more than half the cases will require steady support 
of a positive kind. In such instances, the proper routine is. a 
tablespoonful of brandy or whiskey punch (one part of spirit to 
three, two, or one of milk) every two hours, and, the alternate 
hours, a tablespoonful or two of beef-essence or beef-tea. 

Of medicines, quinine has had the most extended trial in typhus. 
It acts well as a tonic, in one or two grain doses, four or five times 
daily, after defervescence has begun : i. e., after the tenth or twelfth 
day usually. Dr. Dundas' plan of treating typhus early with largi 
doses of quinine is futile and even dangerous. 

Mineral acids have acquired much reputation in typhus. Nitro- 
muriatic has been known to produce an excellent effect in the 
depression of the middle stage. Large doses are not required ; 
but the acid should be given several times in the day. Some pre- 
fer dilute nitric acid. Chlorine water is lauded highly by some. 
The sulphite of sodium may be worthy of trial. 

But the great point of skill will be to determine when and how 
far to stimulate. Delirium favors the probability of its being 
needed ; especially a low, muttering delirium. Of course a very 
feeble pulse indicates it. On trial, if the pulse grows slower, the 
skin more moist, and the restlessness or delirium is quieted, the 
stimulus has done good, and should be continued. If, on the con- 
trary, a more hurried or a harder pulse follow, with heat of head 
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and dryness of skin, and -wilder delirium or deeper stupor, it should 
be stopped, for awhile at least, or, if given, he diminished in 
amount. 

Catheterism may be needed for retention of urine. Inquiry and v 
inspection should determine every day the state of the bladder. 
Constipation, through the attack, may be overcome by encmata, 
or by small doses of oil, Rochelle salt, or other mild laxatives. 

When the coma is very deep, a blister to the back of the neck 
may do good ; as well as sinapisms to the extremities. Great 
heat of the head may render proper, especially in the first week, 
the application of cold water to the head. Sponging the whole 
body daily (best at night) with whiskey and water, warmed, is 
extremely comforting and beneficial. 

Hypostatic pneumonia, in typhus, cannot be treated actively. 
Even extraction of blood by cups is hardly ever to be ventured \ 
upon. Dry cups, between the shoulders, and a blister upon the 
breast, are about all the special treatment allowable. It is, how- 
ever, possible generally to prevent hypostatic pneumonia, by not 
permitting the patient ever to lie for many hours together upon 
his back. Let him be turned, once in a while, upon one or the 
other side. 

Prophylaxis. — Thorough ventilation is the one security against 
the generation of typhus fever ; and this is capable also of almost 
disarming its contagion. 

Typhoid Fever. 

Synonyms. — Sloio Nervous Fever; Common Continued Fever; 
Enteric Fever; Abdominal Typhus (Pythogenic fever of Murchison). 

Symptoms and Course. — After a more gradual approach than 
that of any other fever, with languor and debility, anorexia and 
headache, for several days — bleeding at the nose, and a bronchial 
cough are almost pathognomonic early symptoms. The patient 
takes to bed, with fever of considerable violence. The face acquires 
a dark purple flush. He lies dozing, perhaps muttering, unless 
disturbed, all day ; but is more or less wakeful and delirious at 
night. Hardness of hearing is common from the middle of the 
second week. Swelling of the belly (tympanites) comes on towards 
the end of the first week ; diarrhoea about the same time. Pose- 
colored lenticular spots (taches rouges), disappearing on pressure, 
are discoverable, few in number, and on the abdomen only, toward 
the end of the second week ; they continue a week or two. Ten- 
derness on pressure in the right iliac region, with gurgling under 
the hand, generally exists. Sudamina over the chest are not 
unusual. The duration of the typhoid pyrexia is seldom, from 
the start, much less than two weeks, and it is often more ; the 
whole attack of typhoid fever -may be protracted, as I have seen 
it, to two or three months. One month may be considered the 
average time, from going to bed to leaving it convalescent. 

Late symptoms in severe cases are, the dicrotous pulse, subsul- 
tus tendinum, retention (or suppression) of urine, Hemorrhage from 
the bowels ; and, if death be imminent, hiccough, cold sweats, 
involuntary discharges. 
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In protracted cases, great emaciation and bed-sores may super- 
vene. Even during convalescence, abscesses in various parts of 

the body may give trouble. 



only recorded exception being reported by Prof. G. B. Wood. 

Temperature. — This has, of late, been made a special study in 
typhoid fever. The rise from 98.5° (the normal degree) is gradual, 
during the first four or five days ; reaching 104° on the evening or 
the latter; sometimes 10-1.5°. An attack of disease in which on 
the second day the heat in the axilla is as high as lol , is Dot 
typhoid fever; and the same exclusion applies if from the fourth 
to the eleventh day the temperature falls below 103°. A difference 
of 1° or 1.5° between morning and evening (greatest heat, the 
latter) is usual ; the reverse is not a good sign. Toward the end 
of the second week, lowering of the heat below 103° is always 
favorable ; persistence at 104°, 105°, or 100° shows a severe case ; 
the higher the worse. Sudden increase of temperature indicates 
a complicating inflammation ; as pneumonia. 

Discharges. — Liquidity of the stools is a characteristic of this 
disease, even if there be but one daily. Generally, after the middle 
of the first week, there are two or three passages, brownish with 
a slight yellowish tinge, every day. From the very beginning 
of the attack, the bowels are unusually susceptible to the action 
of purgatives ; a tcaspoonful of castor oil operating readily. 
Excessive diarrhoea, at a middle or late stage, not unfrcquently 
adds to the prostration of the patient. Hemorrhage from the 
bowels, when it occurs, is most apt to be met with in the second or 
third week. 

The urine, through the attack, is commonly scanty, high-colored, 
excessive in the amount of urea, deficient in the chlorides, and 
sometimes albuminous in severe cases. 

Complications. — Pneumonia, especially the hypostatic form (as 
in typhus) is the most frequent. It has been, by some writers, 
denied that true pneumonitis, anything more than passive con- 
gestion, occurs in these cases. But, in the analogous instance of 
typho-malarial fever, especially when the scorbutic diathesis was 
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These usually affect the 
glands or connective tissue, 
but may occasionally involve 
the long bones. 




Danger of perforation of 
the intestine, from deep ul- 
ceration of the glands of 
Pcycr, exists always after the 
first week, until late in con- 
valescence. Patients out of 
bed for a week or two have 
sometimes died, after impru- 
dence, from this cause. The 
occurrence of perforation is 
recognized by symptoms of 
severe peritonitis, with col- 
lapse. The result of this is 
almost inevitably fatal ; the 
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also present, I have seen, after death, more than once, suppuration, 
as well as hepatization, confined altogether to the posterior portions 
of both lungs. I do not doubt the same happening in typhoid as 
well as in typhus fever. 

Inflammat ion of the brain may complicate typhoid, more often 
than typhus ; but still it is not common. 

Peritonitis follows always when perforation of the ileum takes 
place. Examples of its occurrence without that accident are said 
to have been, though very rarely, observed. 

Sequelae. — Prolonged debility, or a very slow convalescence, is 
common. The mental faculties are sometimes enfeebled for weeks 
or months. Paralysis is an occasional sequela. Abscesses have 
been mentioned. Periostitis, followed by necrosis, of the tibia, 
femur, or humerus, may happen. Perforation of the bowel may, 
as already stated, occur after convalescence has seemed to be 
established. 

Morisid AisrATO^rY. — Omitting variable and unessential or occa- 
sional appearances, the parts characteristically affected in typhoid 
fever are, the agminated glands or patches of Peyer in the small 
intestine, the mesenteric glands, and the spleen. Careful study 
of Peyer's glands, by many observers, has shown that, at first, the 
glands thicken and become elevated from one to three lines above 
the membrane around them. They are generally at this time 
reddened ; but with variable depth of hue. Sometimes, after this, a 
sort of induration occurs ; in other 

instances, softening. Later, ulce- Fig. 283. 

ration affects many, though not ^^^n^^™ * 
all, of the altered glands ; and tins . ;\^^^^ r ^-;;^ 

process may go on until, as above . ^.'^MMiMMijiwiii uili> ^ 
Said, it may perforate all the coats Diagram of a Typhoid Ulcer of 
of the intestine. This, however, TH e Intestine.— a. Epithelial Hn- 

is exceptional. The healing of ing. 6. Submucous tissue, c. Mus- 
the ulcers by granulation is the cular coat. d. Peritoneum, 
general rule. t 

The solitary closed glands of the small intestine are also com- 
monly enlarged, and often softened or ulcerated The mesenteric 
glands are almost uniformly enlarged, congested, and softened ; 
occasionally they suppurate. _ _ 

The muscles especially the recti abdominis, m protracted cases, 
have been shown to undergo a granular, or sometimes a waxy or 
amyloid degeneration ; resulting, in the rectus, occasionally, in 
rupture of its fibres. ... . 

Pathology —Typhoid fever is believed by most authorities to 
be a general or systemic disorder, with a characteristic secondary 
local lesion in the intestines. How far the matter deposited in the 
patches of Peyer before ulceration is specific, is a question. 

Dr G B Wood holds the opinion that an inherent predispo- 
sition to the disease exists in many persons, analogous to the 
tuberculous, gouty, and rheumatic diatheses. This seems very 

^Another view is, that the affection of the intestine is primary ; 
and that the » typhoid" symptoms result from the absorption into 
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the blood of morbid, putrescent material from the glands of Foyer, 
producing a septcemia or ichorcemia. 

Causation. — More doubt exists as to this in typhoid fever than 
in any other common disorder. Depressing causes of all kinds 
seem to promote it ; foul air, removal from home, fatigue, anxiety, 
etc. Yet it will occur in the entire absence of all such causes. 
No locality limits it ; all climates allow it •, from the Arctic re- 
gions to those bordering upon the tropical ; from the cities of the 
East to the Rocky Mountains. The "mountain fever" of hunters 
in the far West was found in the autopsies of Dr. Hammond to 
present the lesions of Foyer's and the mesenteric glands. 

Such universality is very much in the way of the tl pythogenic" 
theory of Murchison (£. e., its reference always to foul air, as that 
of sewers), or that of Budd, that its only cause is a specific matter, 
passed from the bowels of those having it, and, hy water or air, 
conveyed into the systems of others. 

Contagion of this kind is, nevertheless, widely believed in now, 
especially in England. Some facts asserted in proof of it are hard 
to explain without admitting such a mode of propagation (e. ;/., by 
the discharges of a patient getting into a well, etc., so as to con- 
taminate drinking water, or, sometimes, even milk). But many 
cases allow of no such explanation ; most of all those occurring in 
the open country. 

Typhoid fever is rarest in old age ; not frequent in childhood ; 
most common between fifteen and thirty years. Few have it 
under ten or over forty ; almost none beyond fifty. It scarcely 
ever (relapses apart) occurs a second time in the same person. 

Diagnosis. — From remittent fever, typhoid is known by the 
absence of vomiting and sallowness of the skin, the slower onset, 
more protracted course, the hebetude or mental dulness and drow- 
siness, and the abdominal symptoms. 

From typhus fever, the distinctive points are as follows: — 

In Typhus: Fx Typhoid: 

No epistaxis or bronchitis ; Epistaxis and bronchitis ; 

Bowels constipated ; Diarrhoea ; 

Belly seldom tympanitic ; Tympanites, gurgling, etc. ; 

Miliary eruption 5th to 7th day; Lenticular rose spots ; 

Progress moderately slow ; Progress very slow ; 

Death often within ten days ; Death rarely within fourteen days ; 

Countenance dusky red ; Countenance purplish red ; 

Causation mostly obvious ; Origin obscure ; 

Anatomy not peculiar ; Lesions characteristic. 

Cases called "febricula," or "irritative fever," (formerly "syn- 
ochus") are described by some writers, and met with once in a 
while in practice, which give a good deal of trouble in diagnosis. 
Some of these, probably most of them, are mild examples of ty- 
phoid fever. 

Prognosis. — The mortality from this disease varies greatly 
under different circumstances. The possibility of perforation of 
the ulcerated bowel gives an element of uncertainty to every case. 
Probably one death in twenty cases will represent its average 
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mortality. The favorable and unfavorable symptoms, other than 
those common to typhus or other febrile affections, have been in- 
dicated sufficiently already, in our account of the disease. The 
state of the tongue especially at the period of defervescence (end 
of second week, about) should always be noticed, as it aids our 
observation of the abdominal symptoms in concluding upon the 
progress of the intestinal lesion. 

Treatment.— Self-limited as typhoid fever is, no cutting short 
of it is possible. We must conduct the patient through it as 
safely as possible. Tor this, little medication, perhaps none, will 
sutlice, with good nursing, in many cases. Yet this is not always 
proper or safe. 

The simply palliative course of treatment has been followed with 
successful results. It is, upon the average, as follows :— 

In the course of the first few days, if the bowels are costive, a 
teaspoonful of castor oil is given ; after that, no laxative. During 
the first week, while the fever is highest, the tongue furred and 
often dry, skin hot and without perspiration, small doses of blue 
mass with ipecacuanha are prescribed, with a view of favoring 
freedom of the secretions. Afterwards, or at the same time, spi- 
ritus mindereri (liquor ammonii acetatis) is given, a tablespoonful 
(diluted) every two or three hours, from noon till midnight, as a 
diaphoretic. _ , , , , . 

Liquid food is necessary from the first. Oatmeal gruel, toast- 
water, rice-water, the first three or four days ; then milk may be 
added, one or two tablespoonfuls every two or three hours Less 
than half the cases of typhoid fever require alcoholic stimulation at 
auv stacre : not more than one-fourth of the cases need it before the 
middle °of the second week, when the fever begins to decline. 
After that time, many require it, first, wine whey half a wine- 
glassful about every three hours ; later, when weaker brandy 01 
whiskey punch ;— a tablespoonful of whiskey, for instance, every 
four, three, or two hours, sometimes every hour, with the same or 
twice as much of milk. Beef-tea is indispensable m nearly all 
cases, from the second week. It may alternate with punch, horn 
by hour. As in typhus, a patient prostrated With severe typhoid 
fever should be waked from sleep to take the required nourishment, 
night and day : otherwise he will sink for want ot it _ 

Quinine has no place as a curative of this fever. It is useful .as 
a tonic, after the critical period of passing the height of the fever , 
not more than eight or ten grains (in one or two gram doses) in 

XteXst^n-davs, headache and heat of the head may call 
for the application 6f cold to it; sometimes ^r leeches to the 
temples or back of the neck. Dryness and heat of the ^surface ^of 
the body may be best allayed by sponging all over (one P ^ °rdy 
uncovered at a time) with tepid whiskey and ^^J.^^r 
tion, done in the evening, will promote sleep. 
cold baths have been used 

excessive temperature (hyperpyrexia of t ^ ^ °thei torms 
fever ; the patient, when the heat m the axil a ea ch es 10- 1 or* Jb 
F. , being immersed for ten minutes once or twice daily in water at 
52 
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70° F. Such " a practice requires judgment in its use, and can 
hardly be regarded as free from danger. 

Great tenderness of the abdomen may be treated by application 
of large poultices of hot mush, with which one-fourth pari of 
mustard has been stirred. Diarrhoea being a symptom of the 
disease, it needs not to be checked unless the passages number 
more than three or four a day, or are uncommonly copious. Then, 
a pill of tannic acid and opium (3 grs. of the former to gr. £ of the 
latter), pro re nata — or small doses of paregoric or laudanum, will 
generally reduce it. Rarely is it necessary to use laudanum and 
starch enemata, or to add acetate of lead to opium in pill. Hem- 
orrhage from the bowels is not apt to continue long, or to be 
dangerous. If it should, astringents, as lead and opium, by enema 
or by the mouth, must be used. 

Shall we attempt to medicate the affection of the glands of Peyer ? 
This also being symptomatic, its palliation only appears to be in- 
dicated. No special treatment for it is demanded in mild ordinary 
cases. But if, after the tenth or twelfth day, the defervescence dot a 
not take place, and restlessness is great, with abdominal tender- 
ness, a dry tongue, and considerable diarrhoea, oil of turpentine is 
recommended by authority and experience. The dose should he 
not more than ten drops four times daily, in mucilage, with a lew 
drops of laudanum, and a teaspoonful'of glycerin to conceal the 
taste. Nitrate of silver is used instead by some. 

Attention to the state of the bladder, day by day, to prevent or 
relieve retention of the urine, is important. Long protracted cases 
may demand a great deal of care to avoid severe bed-son s. In 
anticipation of these when threatened, 'frequent changes of posi- 
tion should be made, and the parts should he bathed with whiskey, 
spirits of canrphor mixed with olive oil or lard oil, or soap liniment. 
The bed-clothes must be kept smooth under the person. Adjust- 
ment of pillows, with the addition of small ones made for the pur- 
pose, may do much. When a part is unavoidably pressed upon, 
it may be protected by a piece of kid spread smoothly w ith BOap 
plaster. Actual excoriations must be treated like ulcers — with 
simple cerate, lime-Avater, poultices, adhesive plaster, etc., accord- 
ing to their condition. 

Cholera. 

Synonyms. — Epidemic, Spasmodic, Malignant, Asiatic, Indian 
Cholera; Cholera Algida ; Cltolera Asphyxia. 

Symptoms and Course. — Premonitory diarrhoea, mostly pain- 
less and watery, occurs in most, but not in all cases. Its duration 
varies from an hour or two to two or three days. The worst epi- 
demics of cholera, however, have been marked by some cases of 
fearful rapidity. In India, in a few instances, death has resulted 
by collapse in ten minutes. 

Commonly, the diarrhoea increases in frequency and copiousness, 
and, in a few hours, vomiting commences. The discharges are 
colorless or " rice-water" like, and arc spirted out with spasmodic 
force. The skin grows cold by degrees, and great debility comes 
on ; with cramps in all the limbs, usually. 

If not checked, collapse arrives ; with intense thirst, oppression 
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in breathing, loss of voice, disappearance of the pnlse, suppression 
of urine, cold, blue, and shrunken skin, sometimes hathed in sweat, 
and, at last, cold breath ; ending in death. This occurs, on the 
average, in about eighteen hours. 

When reaction takes place, recovery may immediately become 
complete ; or, a low fever may supervene. The termination of this 
may be in death within a few days, or recovery in a week or two. 

Appearances after Death. — Rigidity occurs soon; sometimes in 
less than an hour ; generally within two hours. Startling move- 
ments of the corpse have been several times noticed; as Of a 
patient, dead with cholera, slowly lifting both hands over the chest 
and joining them ; opening the eyes and rolling them downwards, 
etc. Increased heat of the body, cold during the attack, has been 
sometimes observed after death. Internally, several of the great 
organs, the brain, spleen, and kidneys at least, are commonly 
gorged with blood. So are the right cavities of the heart ; but the 
left side of the heart is empty or with but little blood, and firmly 
contracted. The lungs are almost bloodless. The liver varies in 
appearance ; but the gall-bladder is almost always full of bile. The 
urinary bladder is, constantly, greatly contracted. The stomach 
and intestinal canal are congested and swollen ; the late Prof. 
Horner observed the frequent throwing off of the u epithelial" 
lining of the canal ; Bohm, of Germany, confirmed this ; Drs. 
Parkes, Gull, and Lindsay assert it to be a post-mortem occur- 
rence. 1 The intestinal glands are found considerably enlarged. 
The blood has been carefully examined by Drs. Garrod, Schmidt 
of Dorpat, and others. 2 Its water and salts transude into the 
alimentary canal, with some of the albumen and fibrin ; also the 
contents of the blood-cells transude into the serum. The blood drawn 
from a vein during life is dark, thick, and tarry, scarcely capable 
of flowing. Schmidt found the amount of oxygen in the blood- 
corpuscles less than half the normal proportion. The blood is acid 
sometimes in cholera ; the reverse of its natural reaction. 

The ganglia of the "sympathetic" system have been often 
examined, and are frequently changed in appearance ; congested, 
softened, altered in color ; but no special change has. been shown 
to belong to them in cholera. 

Diagnosis. — Common cholera morbus alone, when severe, re- 
sembles epidemic cholera so much as to be easily mistaken for it. 
The collapsed stage of the one, preceding death, is almost identical 
in appearanee with collapse of the other. But cholera morbus is 
caused by some irritant of the stomach and bowels, and is clearly 
an affection of those organs, not a toxaimia or systemic disorder ; 
it is sporadic, not epidemic; in it the discharges are always bilious 
at first, and mostly so to the last ; collapse in any degree is rare, 
and death, under judicious treatment, very uncommon. In all 
these things, it differs greatly from Asiatic cholera. 

History.— Cholera must have existed in India for an indefinite 
time. From 1781-2 dates its extended prevalence, in a most de- 

1 Edinburgh Med. and Snrg. Journal, Jan. 1855. 
3 Brit, and For. Medico-Chirurg. Rev., July, 1854. 
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structive form ; at Calcutta, in Madras, on the Coromandcl coast, 
and in Ceylon. 

In August, 1817, Jcssore was the hirth-place of the first great 
migratory epidemic. Thence it spread gradually through Western 
Asia into Europe ; reaching England in 1831. In 1832 it first 
visited America ; afterwards, it prevailed to a greater or less ex- 
tent in this country in is:;:;, 1849, 1850, is;>4, L865, and 1866. In 
these and other years, most pads of the world have in turn been 
invaded by this pestilence,- which, except in India, seldom con- 
tinues long at a time in one place. 

Causation. — As to this, all cannot yet he known. Bid it is cli ni- 
that the cholera must have a specific, material, migratory cause. 
Dr. G-. B. Wood, Dr. Austin Flint, Dr. Snow, of Providence, and 
some foreign authorities, for example, Dr. Southwood Smith, " the 
, father of modern sanitary reform," have believed that cholera is 
' not personally contagious. Yet its contagiousness, through the 
stools of patients, is maintained by such high authorities as Dr. 
W. Budd and others in England, and by Prof. A. Stille, Dr. A. X. 
Bell, and others in this country. 1 

In Europe and the United States, as well as in India, influences 
belonging to closely aggregated communities have always been 
observed to display a power to propagate cholera. It comes must 
often, stays longest, and is most destructive, in the densest and 
filthiest cities, and in the worst quarters of those cit ies. 

Very important testimony exists as to the influence of the 
drinking water of localities. Dr. Snow, of England, asserted the 
theory that this was the almost universal medium of its propaga- 
tion. All such testimony is still available in regard to the propa- 
gating and extending power of animal contamination. 

The theory at present most in vogue, in regard to the propaga- 
tions and extensions of cholera, is based upon the observations 
and reasonings of Pettenkofer and Thiersch. According to this 
view, the specific cause of cholera either exists in the "rice-water" 
discharges, or is formed by a process of change in them after evacua- 
tion. Tins specific cause, then, is transmitted from a cholera 
patient toother pei'sons, mainly by water-courses, above or under 
the ground ; sometimes, possibly, in tin; form of dry dust, through 
the air. This theory points especially to the importance of disin- 
fection of cholera stools as soon as they arc passed, a measure of 
precaution amply sustained upon general grounds independently 
of the theory. 

Sanitary Police includes the most available measures for 
the prevention of cholera in any place. 

On this ground, the measures required arc obvious, and familiar. 
The thorough and frequent cleansing of all streets, alleys, courts, 
wharves, and vessels, private and public buildings, and empty 
lots ; the abatement of all nuisances ; daily removal of offal ; efti- 

1 The opinion of the author of this Manual is, that cholera traverses 
the globe with very little dependence upon human transportation ; 
although the circumstances of populous localities undoubtedly pro- 
mote its continuance and extension. See "Cooler*: Facts and Con- 
clusions, etc.," by H. Hartshorne, M.D., Philada., 18GC. 
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cient sewerage ; and conservancy, i. e», the cleansing, ventilation, 
and disinfection of cesspools and water-closets. Among all signs 
of danger of the location of cholera, none is more significant than 
the privy odor. Let it be everywhere annihilated. Lime, char- 
coal, dry earth, chloride of lime, Labarraque's chloride of soda, 
carbolic acid, liquid coal tar, chloride of zinc, and sulphate of iron 
are the most available of disinfectants. 

The fresh white-washing of cellars is useful ; thorough ventila- 
tion and drying of them and of all parts of habitations, still more 
so. Chloride of lime may be placed in a saucer, in any suspected 
room or other locality in a house. The same in the solid form, or 
solution of green vitriol, may be thrown daily into a foul privy ; 
and, during cholera time, especially in the case of patients with 
the disease, every water-closet and vessel used may and should 
be disinfected constantly, by a dilute solution of chloride of zinc, 
chloride of soda, permanganate of potassium, or carbolic acid. The 
immediate removal of all discharges from the sick-room, their 
disinfection, and transportation to the safest possible place of 
elimination, ought to be imperatively maintained. All foul cloth- 
ing must be properly washed, or, if very bad, disinfected or 
burned. 

Treatment. — To discuss all the modes of management proposed 
for cholera, would occupy too much space. We shall merely enu- 
merate those which have attracted the most attention. 

1. Bleeding. — This was largely practised in India, in 1818-1825, 
by Corbyn, Scott, Annesley, and others. As many positive facts 
have been asserted on behalf of the success of bloodletting as of 
any other remedy in cholera. It is now, however, entirely out of 
vogue. 

2. Calomel. — This was an old East Indian remedy. Suggested 
by the almost universal absence of bile in the discharges, which 
was thought to indicate the need of stimulation of the torpid 
liver, it has been more largely given than any other medicine in 
cholera. 

Many hold the opinion that calomel is of no use in cholera. The 
argument in its favor, from the absence of bile in the stools, is 
rebutted by the fact of its abundance in the gall-bladder ; while 
the clinical experience quoted for its success is accounted for by 
the addition to it, almost always, of opium, in the prescription. 
Nor is the amount of success with it, even then, great. Such is 
Dr. Gull's conclusion, based upon the examination of a great mass 
of evidence, given in his report. 1 

Dr. Ayre, a British practitioner of some note, gave prominence 
to a modification of the old calomel treatment (in which twenty 
grains were sometimes given at once), by prescribing a grain of 
calomel every five minutes during the attack. 

3. Saline Treatment.— Dr. Stevens, of Jamaica, proposed this, 
upon the view that the main pathological element in cholera was 
the loss of salts from the blood in the discharges. After the 
general failure of saline solutions (of common salt, carbonate and 
phosphate of sodium, etc.), given by the mouth, had been conceded, 

■ Report, etc., of Drs. Baly and Gull. 

52* 
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Dr. Macintosh, of Edinburgh, and others, tried the method of 
injection into the veins (halt' an ounce of common salt, and four 
scruples of sesquicarbonate of sodium, dissolved in ten pints of water, 
at 105° to 120° Fahrenheit). Under this plan, resorted to during 
collapse, of 156 patients, only 25 recovered. Remarkable improve- 
ment, almost like a resurrection, appeared in several, who after- 
wards fell again into collapse, and died. The suggestion has 
been recently made, that it may have been the tempt rature of the 
injected liquid which produced the benefit, so promising and yet 
' transient. 

4. Eliminative Treatment. — Dr. George Johnson, of London, 
has urged this with especial vigor. The. castor-oil medication oi 
cholera owes its trial to him. A prominent idea with him is, 
that the general collapse is due especially to anaemia of the lungs, 
owing to spasmodic contraction of the pulmonary artery and its 
branches. But the essential feature of Dr. Johnson's pathology 
is the opinion that, the disease being toxemic, a morbid poison 
exists which must be eliminated from the blood ; and that the dis- 
charges are the media of this elimination. Therefore, the vomit- 
ing and diarrhoea are salutary or relieving ; and ought to he rather 
encouraged than checked. He goes even so far as to repudiate 
the commonly accepted belief, that "premonitory diarrhoea" or 
"cholerine" ought to be checked; considering it a fallacy to 
assert that those who are relieved of such symptoms by mild 
treatment were really, or would have been, affected with cholera 
at all. 

These views have very few advocates or supporters, besides the, 
distinguished physician whose name and ability command for them 
at present careful consideration, and the eminent Sir Thomas 
"Watson, of London. It is true that patients have died of cholera 
without vomiting or purging; though, in some, after death, the 
intestines have been found to be distended with the rice-water 
liquid. But the checking of the discharges is almost always the 
sign of improvement and recovery of the patient. And we cannot, 
on Dr. Johnson's dictum, set aside or quash all the accumulated 
evidence, in Europe and this country, 1 which shows that it is desir- 
able and important to check all watery diarrhoeas in choik ra times- 
such fluxes having been proved to be often premonitory of cholera 
attacks. 

5. Ice tothe Spine. — Dr. John Chapman's ice-bags have attracted 
much attention. As ice is so useful when internally given in 
cholera, it may be safe and beneficial when applied to the spine. 
It is one of the experiments to consider, in so desperate a disease. 
There is very little evidence, however, in its favor. 

6. Sulphuric Acid. — Dr. Cox, of England, afterward Mr. Buxton 
and Dr. Fuller, and more recently Dr. Jules Worms, of Paris, 
have especially recommended dilute sulphuric acid in all stages of 
cholera. Many others especially report well of its action in the 
$>remonitory diarrhoea. Such an action would comport perfectly 

1 See Lectures on Cholera, by Prof. A. Clark, of New York ; Report 
to the Royal College of Physicians, lSo-l ; also, Madin, Briquet, and 
Mignot, etc. 
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with the view, of the organic nature of the poison of cholera ; sul- 
phuric acid being so potent a destroyer of everything organic. 
Some confirmation of the efficiency of this practice was obtained 
by Dr. Curtin, in the Philadelphia Hospital, in 1866. 

Dr. Worms' treatment (based on the results in 238 cases of 
cholera, and 150 of cholerine, in 1865) is as follows : For prodromic 
diarrhoea, he makes a " mineral lemonade," of about half a drachm 
of concentrated sulphuric acid to a pint or more of sweetened de- 
coction of salep (arrowroot would do as well). The patient is to 
take of this every hour a wineglassful, till relieved. 

For confirmed cholera, the patient being kept in complete re- 
pose, there is administered every half hour a glass of a similar 
lemonade, of the] strength (about) of a drachm to the pint ; ice and 
wine also being allowed ad libitum. 

7. Opium in large doses. — This practice had once many advo- 
cates ; now they are few. Prof. Austin Flint, of New York, is 
one of them ; at least morphia is advised by him, in full dose, re- 
peated if required. The secondary fever is apt to be more severe 
and more often fatal after treatment of the attack by Large closes 
either of opiates or stimulants. Large quantities of brandy have 
been often used, with no good results. 

8. Treatment by antispasmodics and mild stimulants, in small 
doses at short intervals ; with ice, and externed frictions, etc. Pre- 
monitory diarrhoea is very generally admitted to be present in a 
majority of cases of cholera. 1 In the East Indies, many writers 
of different dates assert such a stage to bean exception instead of 
the rule. But, in India, they have a premonitory or incipent 
stage of another kind ; characterized by great languor or depres- 
sion, with restlessness, and sometimes ringing in the ears, occur- 
ring mostly in the night. Stewart Clark states 2 that, in this stage, 
a mild opiate (" with a little calomel or blue pill"), with a cup of 
warm tea or a small dose of a diffusible stimulant, as a few grains 
of carbonate of ammonium, or a little weak warm brandy and water, 
will arrest the attack in a great portion of cases otherwise to be- 
come serious. 

Such symptoms, as well as diarrhoea, should be noticed here, 
during a cholera epidemic ; and the same treatment will meet 
either. Kest, warmth, and mild, composing, but gently stimulat- 
ing draughts ; paregoric, aromatic spirit of ammonia, tincture of 
ginger, lavender, etc., with a mustard-plaster over the abdomen, 
and a hot mustard foot-bath if coldness of the body increase, or 
vomiting begin ; such are safe, and will be efficient remedies. 
The above may be called the first or prodromic .stage. 3 

The next has been well called, by Prof. A. Clark, the rice-water 
stage. For that, the treatment of the late Prof. Horner is par- 
ticularly adapted. A recipe, based upon his, is as follows : — 

1 Barraut asserts fixed contraction of the pupil to be tlie first pro- 
dromic sign ; M. Worms makes the same statement in regard to albu- 
minuria. 

9 Hygiene of the Army in India, p. 12. 

3 The recently published experience of Dr. Hamlin, in Constantino- 
ple, confirms the importance of the above early treatment. 
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IJ. Chloroform, et 
Tinct. Opii et 
Sp. Camph. et 

Sp. Ammon. Aromat. iiafr>jss; 
Creasot. gtt. iij ; 
Ol. Cinnamom. gtt. viij ; 
Sp. Vin. Gall, f sij. — M. 

Dissolve a teaspoonful of this in a wincglassful of ice-water ; and 
give of that two teaspoonfuls every jive minutes; followed each time 
by a lump of ice.' Eced water, or rice-water, to which common 
salt and carbonate of sodium have been added, maybe given, a little 
at a time, as a drink. Also give a tablespoonful of brandy every 
hour or two. 

Friction of the limbs with brandy and red pepper will be, along 
with large mustard-plasters on the back and pit of the stomach, 
useful to promote reaction. 

The third stage is that of absolute collapse ; blue, pulseless, 
shrunken, voiceless. Should a case go on, in spite of the ahove- « 
mentioned treatment, into this state, what else can be done V All 
now seems to be desperate experimentation. 2 There is room yet 
for, and possibility of obtaining, a final triumph. 



CHAPTER II. 

DIATHESES. 

Rheumatism. 

Sevehal affections are, in popular language (partly sanctioned 
by medical usage), included under this term. 1. Acute articular 
rheumatism or rheumatic fever. 2. " Chronic rheumatism," affect- 
ing the joints and sheaths of the muscles. 3. Syphilitic rheuma- 
tism, of the long and flat bones. 4. "Rheumatoid arthritis." 
5. Myalgia. 6. " Gonorrhceal rheumatism. " 

Acute Rheumatism. — Only certain persons and families arc liable 
to this affection, upon any exposure. It is characterized by high 
fever, with severe inflammation of several of the larger and smaller 
joints ; which, mostly one after another, become swollen, red, hot, 
tender, and painful. The shoulders, wrists, knees, and ankles are 
most frequently so affected. Although with a full and rapid 
pulse, the skin, after the first week or so of the attack, is often 
bathed in perspiration. The duration of an attack under various 

1 "We take from Dr. Aitken's Practice the following recipe, much 
used and approved in India and England :— a.— Ol. Anisi, 01. Cajuput., 
Ol. Juniperi, aa 5ss ; iEther, 5ss ; Liq. Acid. Halleri (i. c, one part con- 
centrated sulphuric acid to three parts of rectified spirit), sss ; Tinct. 
Cinnara., 3ij. — M. Dose, 10 drops every i of an hour, in a tahlespoonful 
of water. 

3 Duchaussoy and Vernois assert the non-absorption of medicines 
given by the stomach during the collapse ; but Magendie proved that a 
very slow absorption does occur. 
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modes of treatment has averaged two or three weeks. Sometimes 
it extends over months ; and the sequelae, or resulting crippling of 
the articulations, may remain for a lifetime. 

The danger in rheumatic fever consists in the liability to endo- 
carditis and pericarditis. A complication of it, occasionally met 
with at a late stage, is chorea. Rheumatism may undergo metas- 
tasis from the joints to the bronchial tubes (rheumatic bronchitis), 
or, much more rarely, to the membranes of the brain. In feeble 
persons the bowels or the womb may occasionally be involved. 

The blood in acute rheumatism is found to contain an excess 
of fibrin. Lactic acid has, upon some basis of observation and 
experiment (Richardson), been asserted to be in excess in the 
blood as the characteristic pathological element in rheumatism. 

Apart from the cardiac affections possible in its course, rheu- 
matic fever is not often dangerous to life ; but it is very painful 
and debilitating. 

Treatment. — Many methods have been and still are in use. 
Calomel and opium; opium alone, or with ipecac, as in Dover's 
powder; lemon-juice; quinine; eolcliieum; alkalies; these are the 
most important. The conclusion of many upon the subject is, 
that the alkaline treatment is the best. Carbonate or bicarbonate 
of potassium with the Rochelle salt or nitrate of potassium (in 
scruple doses of the carbonate, or half drachm of the bicarbonate, 
with about the same of either of the other salts), thrice daily, will 
answer. Opiates, especially Dover's powder, at night, may do 
great good. Local applications of laudanum (detained by oiled 
silk) to the painful joints, give great relief. 

Lemon-juice has seemed a useful adjuvant (tablespoonful doses 
every three hours) in cardiac inflammations of rheumatic origin. 

Quinine is sometimes very beneficial in enfeebled cases with free 
pi rspiration. 10 or 15 grains may be given in a day. 

Oolchicum is of decided service only in the presence of the gouty 
diathesis. 

Remarkable success has recently been reported in the treatment 
of rheumatism by "flying blisters ;" i. e., the successive applica- 
tion, to different affected parts, of small blisters ; allowed to pro- 
duce moderate vesication only. Several British physicians laud 
this practice. 

Propylamin has been tried and generally found wanting in value. 

Chronic Rheumatism. — Any one may have this affection, which 
is, however, most common in those advancing in age. It is a sort 
of slow inflammation of the fibrous tissues investing the joints and 
muscles, following exposure to cold and wet. The aching pains 
are apt to be worst at night. 

Cold may produce pain, without any inflammation. Five min- 
Ul i !S' exposure to a draught of damp air will often so affect different 
parts of the body ; relief being at once obtained on the application 
of warmth. 

The treatment of chronic rheumatism has been largely experi- 
mental. The medicines most given are, iodide of _ potassium, 
guaiacum, oil of turpentine, and cod-liver oil. Alkalies and col- 
chicnm do not signally affect it. Opium is seldom required unless 
locally. Local treatment generally docs more for it than medicine. 



022 



PRACTICE OF MEDICINE. 



For this, various liniments arc useful. None are better than 
those containing oil of turpentine, oil of sassafras, ammonia, and 
laudanum, diluted with soap liniment ; or, where pain is conside- 
rable, chloroform or aconite liniment. Blisters may be applied in 
obstinate cases. 

Dry cupping to the back, leaving a number of cups on for twenty 
or thirty minutes at a time, makes a more pervading favorable 
impression, sometimes, than might have been expected. For 
rigidity of the joints, and even for pain in them or in the muscles, 
pouring hot water continuously over the parts does great service. 
The hot bath, or vapor bath, or, as some prefer, the hot dry-air 
bath (130° to 200°) will be powerful for relief in many cases. 
Galvanism also will aid in hastening the restoration of use to the 
stiffened parts. Wrapping rheumatic joints in cotton is often very 
serviceable. Those subject to rheumatism should wear flannel the 
whole year. 

Syphilitic Rheumatism. — As stated already, this affects the long 
and flat bones chiefly, and mostly between the joints, not at Hum. 
Generally there is nodosity upon the bones affected, or some degree 
of periosteal inflammation, at least. 

The remedy for syphilitic rheumatism is iodide of potassium. 
It will usually relieve the pains in a few days. They may return 
in the course of months or weeks, when the same treatment should 
be renewed. (Ten to twenty grains of the iodide, thrice daily, will 
suffice.) 

Rheumatoid Arthritis. — This designation is applied by authors to 
a form of subacute or chronic inflammation of one or more large 
joints, of greater severity than ordinary chronic rheumatism. 
Effusion into the joint, with deformity and permanent or at least 
long-continued lameness, may occur. 

Can rheumatism and gout ever actually be combined in the same 
patient, in a hybrid attack? They can at least be so far blended 
together that inflammatory rheumatism, in a patient of gouty 
constitution, is more affected by the state of the digestive organs, 
and is more beneficially acted upon by colchicum, than in others. 

Myalgia. — Dr. Inman, of Liverpool, first gave this name to 
muscular pain without inflammation or other defined disease. It 
is more often met with in the bach and chest than elsewhere. 
Debility and fatigue are its principal causes ; although muscular 
pain may follow from the direct impression of cold. 

Rest, warmth, and tonics meet the general indications for the 
treatment of myalgia. Anodyne applications, as aconite liniment 
or tincture, or veratria ointment, will be required only in a few 
cases. The hot bath or douche will often give relief. 

Gonorrhozal Rheumatism. — After Sir Astley Cooper, several 
English and French writers have described a peculiar inflammation 
of one or more joints, occasionally commencing in the course of 
gonorrhoea, or even of urethral inflammation from forced cathe- 
terism. The local affection may be severe, with suppuration in a 
few cases, and anchylosis of the joint in many. It appears to be 
an ichorhccmic affection ; i. e., the result of absorption into the 
blood of morbid matter effused into or formed in the membrane of 
the urethra. 
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Treatment. — Chambers and Brodhurst, on the ground of expe- 
rience, recommend active treatment for this affection ; by moderate 
bleeding, gene ral in the robust, and local in others ; followed by 
blisters, the hot-air bath, chloride of ammonium, and opiates at 
night. 

Gout. 

Synonyms. — Podagra ; Arthritis. 

Gout is a diathesis, or constitutional disorder, more or less per- 
sistent, with local affections, mostly inflammatory, occurring in 
paroxysmal attacks. 

Symptoms.— Premonition of a gouty spell is often witnessed for 
some days, with symptoms of indigestion ; flatulence, acidity, con- 
stipation, palpitation of the heart. Then (or without such warn- 
ing) a joint becomes very painful, swollen, red, and tender. In 
a majority of cases the great toe is affected. Other toes, the fingers, 
ankle, wrist, or knee may be attacked ; the large joints least often. 
Towards the end of the spell, tophaceous or chalk-like deposits 
(chiefly of urate of sodium and calcium, altering with time in part 
to carbonates) are thrown out about the joint, in some but not in 
all cases. 

The suffering with the gouty inflammation is often very intense ; 
but its duration is not commonly of more than a few days at a time. 
Aptness to return, at intervals shortening with each attack, is an 
unpleasant feature. When the period of release is so short as to 
be almost absent, it is called chronic gout. 

Betrocedent or Misplaced gout is that in which, instead of the 
small joints, some internal organ is affected ; as the stomach or 
heart. Such attacks are violent and threatening to life ; but gene- 
rally brief. Exposing an inflamed gouty foot to cold may " drive 
in" the disease, or produce a metastasis. 

If the stomach be so involved, nausea, vomiting, and spasm or 
cramp of the stomach are experienced, which, unless relieved in 
a short time, prostrate the patient very much. When the heart 
is the organ seized, its action is interfered with so as to cause 
distress in breathing, pallor, faintness, and debility. 

The urine, during the attack of gout, is scanty, with its usual 
amount of urea, but a deficiency of uric acid, until near the close 
of the spell ; when the latter is increased. The perspiration not 
unfrequently contains an excess of uric acid and the urates, par- 
ticularly urate of sodium. 

Hereditary gout is sometimes genuine Podagra, or foot-gout, 
but more often is of the wandering kind. Neuralgia, indigestion, 
palpitation, and urticaria or eczema upon the skin are its most 
common manifestations. In such a system, rheumatism and other 
affections are to a considerable degree modified by "the gouty 
tendency." 

Morbid Anatomy. — Except the deposits of urates about the 
joints, and the proved excess of uric acid in the blood, the only 
peculiar alteration belonging to the anatomy of gout is, the shrink- 
ing and granular degeneration (with some deposit of urate of 
sodium) of the kidney ; the "gouty, contracted kidney" of Todd. 
The urate deposit is pathognomonic of gout. 

PATHOLOGY. — Garrod has established the doctrine of the cha- 
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racteristic of gout being excess of uric acid in the blood. The origin 
of this excess is still doubtful. The view of Mialhe is plausible, 
that urea being more highly oxidized than uric acid, deficiency 
of oxygenation of the blood may increase the amount of uric 
acid in it, unchanged. 1 Also, imperfect action of the kidneys 
may, by their not depurating the blood fully, induce the same I 
accumulation. 

Causation. — High living with indolent habits, generates gout. 
Even excess of animal food, with scanty exercise, has been known 
to produce it. But strong wines and malt liquors much increase 
the tendency. Weak wines do not seem to have the same effect 
In the Rhine region gout is rare. Nor do spirits produce it 
readily ; their»effects, when abused, are different, though worse in 
the end. Hereditary transmission of the gouty constitution is 
very common. 

Diagnosis. — Between gout and rheumatism there is great 
resemblance ; and, as I have observed, they may be blended 
together. When clearly exemplified, the following differences « 
exist : — 

In gout, the small joints are chiefly affected ; in rheumatism, the 
larger joints. Repetition of attacks is much more frequent in 
gout ; their duration is greater in rheumatism. In gout, the heart 
is seldom attacked, and spasmodically; in rheumatism, the heart is 
often subject to inflammation. In gout, the stomach is sometimes 
spasmodically affected, with violent symptoms ; in rheumatism, 
almost never, although the bowels may be. In gout, and not in 
rheumatism, uric acid (or urate of sodium) is in excess in the blood. 
In pure gout, colchicum generally does good ; in pure rheumatism, 
hardly ever. 

Treatment. — During the attack, colchicum and the alkalies 
are the remedies. Wine of the root. (some, prefer that of (lie seeds) 
of colchicum maybe given in ten to twenty drop doses several 
times daily. The stomach and bowels are sometimes irritated by 
• large doses ; but for a few days, most patients will bear fifteen 
drops thrice daily. It should be stopped when relief has been 
obtained. Carbonate of potassium, ten to thiity grains at once, 
with half drachm doses of Rochelle salt, will be important in ad- 
dition. Opiates or other anodynes may be craved by the patient 
during the extremity of his pain. 

Shall any local application be made ? Not cold to reduce the 
inflammation. More than one death has occurred from this, by 
repulsion of the disorder to the heart, stomach, or brain. Lau- 
danum may be safely applied to the part, as in rheumatism, by 
wetting a piece of linen or muslin with it, laying it on the painful 
joint, and covering it with oiled silk. Alkaline washes (not too 
cold) are sometimes used. 

Gouty attacks affecting the stomach or heart spasmodically are 
usually sudden, violent, and prostrating ; requiring prompt stimu- 
lation, as by brandy, laudanum, Hoffmann's anodyne, chloroform, 
or Warner's cordial (tinct. rhei et senna}). Small or moderate 
doses of one or another of these should be given at short intervals. 
Mustard plasters to the epigastrium, or chest and back, will be 

1 Headland and others advocate a quite different view. 
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important ; and the feet may be placed in hot mustard water for 
revulsion. 

Breathing oxygen has been lately proposed as a remedy for tbe 
gouty state of tbe blood. Its utility lias not yet been decided upon 
by sufficient trial. 
'The prevention of attacks, by the removal of the diathesis and 
predisposition, is often very difficult, even in the absence of here- 
ditary taint. Regulation of the diet is of primary importance. 
But it should not be too low, especially when the patient's habits 
have been those of free living. Nourishment must be full, while 
the digestive power is economized, and positive stimulation avoided. 
Exercise, in proportion to strength, should be recommended. In 
some weak or old cases, tonics may be called for ; vegetable bitters 
particularly. The state of the skin and that of the bowels are 
important. 

Change of air, travelling, and mineral waters are generally useful 
during the intervals between tin' paroxysms. Alkaline springs 
and baths (such as that of Vichy in France, or Ems in Germany) 
have an especial reputation as prophylactics against gout. 

Scurvy. 

Synonym. — Scorbutus. This affection was once very destructive 
to voyagers at sea, and explorers of barren regions, as well as 
sometimes to large armies. Captain Cook has the credit of proving 
the preventive value of vegetable food. Dr. Lind, his contempo- 
rary, published a work on scurvy in 1757, advocating the antiscor- 
butic use of oranges and lemons. Still, in their Arctic expeditions, 
Drs. Kane and Hayes were much incommoded by this disease. 
In the Crimean war, and during the late war in this country, 
although uncomplicated scurvy was not very frequent, the scorbutic 
diathesis modified other diseases and increased mortality to a serious 
extent. 

Symptoms. — Languor, debility, and lowness of spirits first occur. 
Then swelling, spomjiness, and bleeding of the gums are observed ; 
the teeth loosen, and the breath is offensive. Palpitation of the 
heart and dyspnoea may be present. Petechial spots (from subcu- 
taneous extravasation of blood) appear on the limbs ; sometimes 
the legs swell from fibrinous deposits, especially at the ham. Diar- 
rhoea and dysentery often come on. Death may take place by gra- 
dual exhaustion, or by sudden syncope. 

Diagnosis. — Purpura hemorrhagica is undoubtedly not identical 
with scurvy, although "purpuric'"' extravasations are common to 
both. Purpura docs not depend, as scurvy docs chiefly, upon a 
fault of diet ; nor are the gums affected in purpura. _ 

Causation and Pathology.— That the essential cause {sine 
qua non) of scurvy is deprivation of fresh food, and, in almost all 
cases, of fresh vegetable food, is proved. Fresh meat will retard it, 
in the absence of vegetables ; but neither this nor oranges and 
lemons will altogether prevent it through long periods. Additional 
promotive causes are severe cold, fatigue, and exposure, and mental 
anxiety or home-sickness. 

Further than this the pathology of scurvy has not been deter- 
mined. The hypothesis that it depends upon deficient alkalinity 
53 
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of the blood is disproved by the failure, in many bands, of potassa 
and its compounds to hasten the cure, or insure prevention. 

Treatment. — Medicine here is almost valueless. Fresh vege- 
tables alone will restore what is wanting, though chemistry has 
not detected the nature of the need. Potatoes, tomatoes, oranges, 
and lemonade are the most generally available articles. If any 
medicine is useful as an adjuvant, it is the tincture of the chloride 
of iron, in moderate doses. Sometimes citric acid does good. 

For the gums, a wash of solution of tannic acid or tincture of 
myrrh in diluted glycerin will be useful ; or alum, brandy, and 
water. Salt and whisky rubbing of the skin will aid in dissipating 
the petechias. 

Prophylaxis. — Medical men in charge of expeditious to a dis- 
tance from ordinary supplies should always insist on measures 
being taken to furnish enough fresh vegetables, or, next best, di- 
siccated potatoes. After the latter, onions, tomatoes, turnips, etc., 
and oranges and lemons rank. Wine is also decidedly though not 
infallibly scorbutic. The leaves of the pokeberry plant ( Phytolac- 
ca) and of the cactus opuntia, are so. Raw meat is belter, in the 
an tic regions, for the same end, than that which is cooked. The 
experience of the army, during the late war, shows that neglect 
of the means of preventing this disease will sometimes cost far 
more than those means themselves, whatever ditliculties they may 
seem to present. 

Constitutional Syphilis. 

Weeks or months after the primary disease, secondary syphilis 
may show itself. Once produced, although sometimes readily 
curable, it often impairs the constitution for life, and transmits 
the taint to offspring. 

The affections belonging to secondary syphilis are — peculiar 
copper-colored eruptions, rupia especially ; warts about the geni- 
tals ; ulcers of the throat; iritis; loss of hair (alopecia); affec- 
tions of the testicle or uterus. These last, as well as periostitis 
and osseous tumors or nodes, cutaneous tubercles, and chronic 
degenerative inflammations of the brain, spinal marrow, liver, 
spleen, lungs, etc., are often called tertiary syphilis. 

General experience and opinion have asserted that constitutional 
syphilis is not transmissible by inoculation. Some recent experi- 
ments have placed this question again "sub judice." 

Treatment.— Mercury is available in the treatment of secon- 
dary as well as primary syphilis ; but its power over it is less 
absolute. After moderate trial of its impression (especially of 
the iodide of mercury), iodide of potassium may be given ; from 
ten to thirty grains thrice daily. It is an almost certain cure for 
syphilitic " rheumatism" or bone pains, with or without nodes. 
Over ulcers of the throat, also, it has great power. Such things, 
however, often do not stay cured ; they break out again, as may 
also the cutaneous eruptions ; requiring the same treatment over 
and over. 

Dcnovan's Solution 1 internally, and mercurial ointment locally, 
are the only additional remedies among many proposed and often 
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used that it is worth while to name in our brief consideration of 
the subject. Of course, enfeeblement of the constitution of the 
patient 'may require the employment of generous diet, salt bathing, 
change of air, iron, quinine, or cod-liver oil. 

Scrofula. 

Prof. Aitken' defines scrofulosis and tuberculosis as the same 
diathesis. This identity is now denied by many pathologists. A 
dist inction is at present generally drawn between the cuseous matter 
of softened glands and true tubercles. Yet certain phenomena jus- 
tify the use of the term strumous or scrofulous diathesis. " These 
phenomena are associated with peculiarities of outward appearance 
durino' life, and liability to certain diseases termed scrofulous, such 
as .swellings of lymphatic glands and of joints, carious ulcerations of 
bones frequent and chronic ulcerations of the cornea, ophthalmia, 
abscesses and cutaneous pustular eruptions, persistent swelling 
and catarrh of the mucous membrane of the nose, and character- 
istic thickening and swelling of the upper lip— lesions which, 
while they are distinguished by mildness of symptoms, are pecu- 
liarly persistent, and follow the application of exciting causes 
which would have no effect on a healthy person." 

Scrofula is the term applied commonly to those of the above 
named local affections involving (most frequently in rather early 
life the glands, bones, nose, ears, and eyes. Goitre or bronchocele 
(enlargement of the thyroid gland in the neck) is an analogous if 
not identical affection. It is most common in narrow, damp 
valleys of the Alps and other mountainous regions. 

The causes of Scrofula are, chiefly, hereditary transmission 
and deprivation of pure air. The former is well known to all. 
Baudelocque. McCor- 
mack, and Greenhow, 
among others, have 
proved the latter most 
thoroughly. All depres- 
sion of the system by low 
living, such as insuffi- 
ciency of food and 
warmth, etc., will pro- 
mote it. It has been 
imagined, not proved, 
that' the syphilitic taint 
of constitution may glide 
into it. 

In TREATMENT of 

scrofula, in any of its 
forms, but particularly 
in chronic enlargements, 
with or without cheesy 
softening, of the lym- 
phatic glands (of the 



Fig. 284. 




Goitre. 



1 Science and Practice of Medicine, vol. ii. p. 188. 
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neck, armpit, or groin), iodine has general confidence. It is not, 
however, infallible. Iodide of ammonium (dose 3 grains) is now 
coming under trial. The external application of iodine to tumors, 
scrofulous or other, "to produce absorption," will very frequently 
disappoint. It is not certain that it has, locally, any effect but ' 
as a stimulant or irritant. That may sometimes be useful. 

Cod-liver oil is also an anti-strumous remedy of great power ; 
and it is more readily taken by the young than by adults, gene- 
rally. Iron may be serviceable in many debilitated scrofulous 
cases. Sea bathing and sea air are mostly the best of remedies. 
Good diet is indispensable. 

The local treatment of so-called scrofulous affections is toa great 
extent surgical. Slowly softening glands may sometimes be cut 
out. Scrofulous periostitis, threatening caries, has been arrested 
by free application of cerate of carbonate of lead over the a Hi ded 
bone. The leg is most frequently the seat of such disease ; but it 
may attack any of the long bones. Removal of diseased or no- t 
crosed portions is to be recommended rarely, unless they arc 
loosened. Extensive resections should be very exceptional. 

Rickets. 

Synonym. — Rachitis. Infants iipon learning to walk show the 
cachexia to which this name is given, by yielding of the bones, 
with muscular debility, and general failure of nutrition. The 
bones are brittle from imperfect development ; the spine is apt to 
become curved, and the limbs crooked. The teeth are backward 
in coming, and fall out with early decay. Tenderness of the sur- 
face of the body, and irritability of the nervous system, also exist. 

Treatment. — Hygienic measures are of the first consequence. 
Well-aired rooms, warm salt bathing, milk or heel-tea diet, cod- 
liver oil, iron, and phosphate or hypophosphite of calcium, all have 
their value. 

Anaemia. 

Definition.— Poverty of blood. 

The causes of anaemia are, most often, either— 1. Loss of blood, 
from disease or injury causing hemorrhage. 2. Excessive suckling 
in a mother or wet-nurse. 3. Severe or protracted diarrhoea, or 
(more rarely) leucorrhcea. 4. Typhoid or other forms of fever. 

5. The malarial influence, sustained for a considerable time. 

6. Deficiency of food, light, warmth, or fresh air. 

Anaemic symptoms are, pallor, slenderness of figure, debility, 
nervous excitability, cardiac palpitation. 

In the treatment of ansemia, <jood diet, pure air, and iron or 
cod-liver oil are the essentials. Of the preparations of iron, nume- 
rous as they are, we may find the most satisfactory results from 
the tincture of the chloride, the pill of the carbonate (Valleix's 
mass), the iodide (syrupus ferri iodidi), the phosphate, and, i" 
children, the citrate. " Dr. Aitken speaks very highly of the value 
of a combination designated as the " syrup of the phosphates of ^ 
iron, quinine, and strychnia." Beef, iron, and wine are now often 
given together in a pharmaceutical preparation. 



L E U C 0 C Y T II JE M I A 



— PYEMIA. 



629 



Leucocytliaemia. 

Definition. — White-cell blood. 

The history of its discovery, which has heen subject to contro- 
versy, appears to be, in brief, as follows. Dr. Craigie, of Scotland, 
reported (1845) a case of disease of the spleen, examined also by 
Dr. John lleid, in which a peculiar appearance of the blood oc- 
curred, supposed by them to be "purulent." Dr. Bennett, of 
Edinburgh, in 1845, published an account of a similar case, de- 
scribing it as "suppuration of the blood." A month later, Vir- 
chow, of Berlin, described a case, presenting the same appearances, 
under the microscope, as leukcemia, or white blood, asserting the 
view that excess of the colorless corpuscles, not suppuration, was 
the true nature of the affection. 

The causes of leucocythsemia are, exposure to cold and wet, 
prostrating diseases, such as typhus, typhoid, or puerperal fever, 
and affections of the lymphatic glands or of the spleen, often of 
undetermined origin. 

Its SYMPTOMS are, debility, swelling of the abdomen, anasarca, 
often vomiting or diarrhoea, jaundice, and hemorrhages from the 
nose or gums. The spleen, and sometimes the liver, are enlarged. 
The lymphatic glands are often so, also. Cough may occur; and 
so may pustular eruptions. The tendency of the disease is towards 
death, and it is doubtful whether any case, well marked, has been 
cured. But it is slow, and may extend over many years. 

Diagnosis of leucocythsemia is only possible by microscopic 
examination of the blood. A drop from a needle, prick of a finger 
will suffice ; placed under a miscroscopc of 250 diameters or more. 
Instead of being but one to lifty or more of the red corpuscles, the 
white blood-cells may be one to six or four; perhaps even one to 
two or three. When a larger quantity of blood is drawn, it has, 
after heating, a whitish or milky look. Its coagulum is grayish- 
white on its surface, from excess of the colorless corpuscles. A Iter 
death, coagula are found in the heart, consisting of such corpuscles 
almost alone. 

We have said that the cure of leucocythsemia has not yet fol- 
lowed any of the many remedies tried for it. No doubt life may 
be prolonged under it, by hygienic management, and tonics. Ni- 
tric and nitro-muriatic acid's arc recommended ; the latter by the 
bath as well as internally. 

Pyaemia. 

"Absorption of pws," as such, through the walls of bloodvessels, 
was formerly believed to be impossible" on account of its cellular 
nature, the pus cells being too large to pass through the capilla- 
ries. The observations of < 'obnheim and others, on the escape of 
leucocytes (white blood corpuscles) through the walls of the capil- 
laries during inflammation, have modified this view somewhat, 
Under the name pyaemia, indeed, several affections are included. 
1. Septiccemia or ichorhcemia, i. e., blood-contamination from ab- 
sorption, in a liquid state, of putrescent or otherwise morbific 
material ; 2. Transfer by veins of actual pus, in cases of phlebitis, 
and its deposit in new localities ; 3. Thrombosis, or coagulation in 
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a vein during life, followed by embolism, or the conveyance of n. 
portion or portions of coagulum to different parts, causing irrita- 
tion or obstruction. 

That inflammation of a vein (phlebitis) does not very (infrequently 
occur, there is no doubt. But the external coat and surrounding 
connective tissue are generally most involved ; and suppuration of 
its internal lining is rare. Coagulation is much more frequent. 
Embolism, however, as well as thrombosis, may, and often does, 
take place, without any of those general symptoms to which the 
name of "purulent infection" is given. Most properly, the name 
pyaemia should be restricted to eases in which, to cite the words of 
J. Simon, "some diseased part (which need not be an external 

-wound) so affects' the blood circulating through it, that this hi I 

afterwards excites destructive suppuration in parts to which the 
circulation carries it — namely, commonly first in the lungs, or (in 
certain cases) liver and lungs, and later generally about the body/' 
Putrid infection, septicaemia or ichorhaemia, may occur without 
local suppurations, but withsymptoms otherwise similar. Clinical 
convenience may readily excuse the designation, common with 
many, of such cases, by the same term, pyaemia. 

Symptoms of such an affection are chills, low fever, rapidity and 
feebleness of the pulse, prostration, delirium, and swelling of the 
joints. Death may occur in a few days, from devitalizat ion of the 
blood; or, if purulent formations occur, by exhaustion caused k 
their presence and discharge. 

In the treatment of pyaemia or septicaemia, support and depu- 
ration of the blood are the indications. Pure air is not only pre- 
ventive, but positively curative of such affections. Of medicines, 
the attention of the profession has been especially called to carbolic 
acid, and the sulphites and hyposulphites of sodium, calcium and 
magnesium, proposed by Prof. Polli, of Milan, as antiseptic reme- 
dies. Several favorable cases of their use are reported ; although, 
in the U. S. army, during the late war, disappointment was expe- 
rienced by a number of those who employed them. Sulphite of 
sodium may be given safely to the extent of four or five drachms 
daily; the bisulphite (Wood), about half as much, or less. It is 
certainly proper to give these remedies a fair and prolonged trial. 

Embolism. 

Cruveilhier, many years ago, proved that in inflamed veins a clot 
is formed, principally fibrinous. Gulliver ascertained that agranu- 
lar degeneration of the central layers of such a coagulum may 
occur, giving a " puriform" character to their substance. Virchow 
then demonstrated that portions of such (dots may be carried from 
their first seat in the circulation, and form plugs in the pulmonary 
or some other artery. Afterwards it was shown (Paget, Druitt, 
Kirkes, Goodfellow, etc.) that not only thrombosis in veins, with or 
without inflammation, but also inflammatory or degenerative de- 
posits on the heart's valves, may give off emboli or floating masses, 
which may obstruct the arteries of the lungs, liver, brain', or other 
organs, causing atrophy, or irritation and inflammation. The sep- 
tic; degeneration of the debris of such clots may also contaminate 
the blood— causing septicaemia and ichorhaemia. 
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Emboli are, apart from their origin, chiefly arterial or venous in 
their locality. The arteries most often so 
obstructed are, those at the base of the 
brain, the internal carotids, the femoral, 
brachial, splenic, renal, external carotid, 
and mesenteric arteries. One obstruction 
is apt to be the source of others. Cessa- 
tion of the pulse of the arteries in a limb is 
an early positive sign. Gangrene is usually 
the last and fatal event if an extremity be 
involved. 

When the right half of the heart has re- 
ceived an embolus, and the pulmonary artery 
is obstructed, collapse of the lungs, partial 
or entire, follows. Pleurisy, hemorrhage, or 
bronchitis may occur also. Or, the symp- 
toms may be, great anxiety and dyspnoea, 
with reduction of the temperature of the 
body. A systolic murmur may be heard on 
auscultation ; the rhythm of the heart be- 
comes irregular ; and pulsation of the jugu- 
lar veins may be noticed. Giddiness may 
be present, with blueness and oedema of the hands, feet, or both. 
Death occurs in much the greater number of cases of embolism. 



Fig. 286. 




Embolus in Pulmonary Artery. 



Where emboli have become broken up and decomposed, septi- 
cemia results— commonly known as pyaemia ; as before explained. 
The temperature in this disease is commonly high ; from 100° to 
107° in the evening exacerbation. 

For treatment of embolism, without septicaemia, our only re- 
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sources arc, rest, support by food and Btimu1aDt8, and alleviation of 
nervous disturbance by opiates. 

Addison's Disease. 

Synonym. — Melasma Supra-raudis. Hardly any clinical asso- 
ciation of morbid changes is more obscure in its pathology than 
this. A bronze-like discloration of the skin comes on gradually, 
preceded and accompanied by symptoms of anaemia and debility 
(muscular weakness, feebleness of the heart's impulse and pulse at 
the wrist, short breath upon exercise, impaired digestion, some- 
times dimness of vision) ; after lasting from less than one year to 
four or rive years, death occurs, and the only characteristic lesions 
are found to affect the supra-renal capsules. 

It is manifestly a cachexia. Probably both the supra-renal cap- 
sular disease and the affection of the skin (olive-greenish darkening, 
mulatto-like, or like bronze without the gloss) depend upon the 
constitutional state. Perhaps caries of the vertebrae (scrofulous), 
which has been sometimes observed, may, by involving the ejanglm 
in disease, thus produce the complex errors of nutrition, superficial 
and general. Dr. Wilks describes the appearances of the supra- 
renal capsule as resembling those of scrofulous lymphatic glands; 
a lardaceous material being deposited, which afterwards softens 
into a putty-like mass (grayish translucent material with yellow 
cheesy nodules), or undergoes drying into a chalky concretion. 
The disease is fatal always, at last. Besides hygienic management, 
and perhaps iron or other tonics, little treatment is recommended 
for it. Dr. Greenhow asserts decided advantage to have followed 
the use of a combination of glycerin, in two-drachm doses, with 
fifteen or t wenty minims each of spirit of chloroform and tincture 
of chloride of iron. 



CHAPTER III. 

AFFECTIONS OF THE ORGANS OF 
DIGESTION. 

Stomatitis. 

Definition. — Inflammatory disease of the mouth. 

Varieties.— 1. Simple stomatitis. 2. Aphtlue. 3. Thrush. 
4. Inflamed ulcer or cancrum oris. 5. Gangrene of the mouth. 
6. Mercurial sore mouth or salivation. 7. Nursing sore mouth. 
8. Scorbutic disease of the mouth. 

Simple Stomatitis. — From taking very hot or corrosive liquids 
into the mouth, it may become inflamed ; this condition being 
shown by redness, swelling, soreness and heat of the tongue, gums, 
lining membrane of the cheeks, palate, and fauces. Corrosives (as 
sulphuric acid or creasote) may whiten the mucous membrane 
superficially. 
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Treatment. — In the beginning, holding ice, iced gum-water or 
flaxseed tea frequently in the mouth, or if a corrosive agent' be 
the cause, almond oil or dilute glycerin, will soothe the irritation. 
In violent glossitis, leeches may be applied to the swollen tongue • 
even free incisions may be called for to relieve its swelling ; later' 
solution of alum or sulphate of zinc may be used as°a wash! 
Remember that such articles ought not to remain long in contact 
with the teeth, the enamel of which they may impair. 

Follicular inflammation of the mouth is. recognized by small red 
elevations over the tongue, soft palate, etc. "This is common in 
infants during dentition ; as well as in adults of impaired general 
health. It requires no speciality of treatment. 

ApMkce. — These are small ulcers, with whitish surfaces, folloAv- 
[ng a vesicular eruptive inflammation of the mouth. The vesicles 
are small, round or oval, of a pearly appearance, and contain 
serum. They break in a few days, leaving a sore white ulcer, 
witli redness around it. They may be scattered or confluent. 
Fever may attend the latter, with disorder of the stomach. 
Though not common in the earliest infancy, children sometimes 
have this disease, but less often than adults. Decayed teeth may 
produce it. On the whole, it is to be considered rare. Its duration 
is generally a week or two, but confluent cases may last a month, 
and have occasionally been fatal. 

Treatment. — The constitutional condition may require cooling 
laxatives or saline diaphoretics, and gastric irritation may call for 
antacids, as bicarbonate of sodium or magnesium. Chlorate of 
potassium should be given, 5 to 20 grains four times daily. Locally, 
at first, flaxseed-tea or gum-water, or a solution of glycerin in rose- 
water, may be frequently applied. When ulceration occurs, a pow- 
der, consisting of equal parts of prepared chalk and pulverized gum 
Arabic, may be dusted or laid over each of the ulcers, several times 
a day. A wash of borax, myrrh, alum, sulphate of zinc, or ace- 
tate of lead, may also be applied. If the ulcers prove severe or 
obstinate, strong solutions of sulphate of zinc (15 grains in fgj 
of water) or nitrate of silver (20 grains in f or solid sulphate 
of copper, may be used to touch the ulcerated surface every day or 
two. 

Thrush; Muguet. — This is much most frequent in infancy. Its 
peculiarity is, the occurrence, after a day or two of diffused inflam- 
mation, of a number of small whitish points within the mouth, 
which coalesce and form patches of a whitish curd-like exudation 
(often confounded with aphtha?). In bad cases it may become 
brownish. This may fall oil' and be renewed, more than once. 
The mouth is hot, the stomach disordered ; vomiting and diarrhoea 
may occur, with some fever. The attack lasts from one to two or 
three or more weeks ; being seldom dangerous except in children 
otherwise in poor health. It sometimes attacks adults. 

Nature. — The specific nature of the curd-like exudation appears 
to be connected with a microphytic (minute vegetative) growth, to 
Which the name of oidium albicans has been given. 

Treatment. — Experience favors the internal administration of 
chlorate of potassium in all severe forms of sore mouth. A child 
under live years of age may take from one to five grains of the 
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chlorate, in solution, several times daily. As a laxative, magnesia 
will be suitable. Feeble eases may require quinine, beef-tea, 
brandy, and milk, in quantities proportioned to their condition anil 
age. 

Cancrum Oris. — Canker of the mouth is characteristically ulcer- 
ative, from the commencement. It begins on the cheeks, gums, 
or lining of the lips ; but may reach the fauces. The ulcer is 
grayish or yellowish-white, with an inflamed border and environs; 
the cheek may swell from it externally. It is quite painful. Saliva 
flows freely, and the odor of the breath is offensive. Fever is often 
present. The complaint may last for several weeks or even months ; 
but is almost never fatal. It is most common in children, from 
two t<> six years of age. 

TREATMENT. — Besides general measures, adapted to the condition 
of the patient, the same local applications mentioned as appro- 
priate in different forms of sore mouth, may be used. Direct 
touching of the ulcer with a strong solution of sulphate of zinc 
(gr. xv vel xx in f§j), or with the solid blue stone (sulphate of 
copper) twice daily, will do the most for its cure ; especially with 
the intermediate ''dressing" of powder of chalk and gum Arabic, 
and occasional washing with glycerin and rose-water. 

Ganrjraina Oris. — Extreme inflammation or ulceration, in the 
mouth as elsewhere, may end in gangrene ; but this affection is 
peculiar, and may be unconnected with any severe inflammation. 
A morbid stale OI the system seems to predispose to it. It occurs 
mostly in children, but has been met with in adults. 

There is, at first, an ash-colored ulcer, most often on the gums 
or inside of the cheek. If the latter, it is accompanied by swell- 
ing. Spreading, it assumes a sloughing character ; the breath 
grows fetid; acrid fluid is discharged, with copious salivation: 
other like ulcerations arc formed, the bones of the face are affected 
with necrosis, and the teeth fall out. Penetrating the check, mor- 
tification may go on, rapidly, reaching sometimes even the ethmoid 
bone. Low fever and prostration attend these local changes ; later, 
diarrhoea, colliquative perspirations, and death. The only well- 
marked promotive causes of this very serious disease are, bad air 
(especially crowd-poison) and insufficiency of food. When treated 
early, it is often quite manageable ; but after extensive sloughing 
has occurred, the prognosis is bad. 

Treatmext. — Early, always try the chlorate of potassium. Qui- 
nine, and tincture of chloride of iron will be required on account 
of the tendency to prostration. Beef-tea and wine whey, or 
brandy or whisky-punch, pro re nata, are called for, by the same 
indication. 

To the part, at first, the astringent lotions, mentioned already, 
may be applied. When the gangrenous condition becomes pro- 
nounced, a solution of liquor soda; chlorinat. in glycerin (f&j in 
f 5 i ) ) may be applied frequently. Solution of creasotein glycerin, 
or in water (gtt. iij to gtt. xx in f§j) may meet the same purpose ; 
or permanganate of potassium (gr! x in f.lj); or chloride of zinc 
(gr. j in fgj); or sulphite of sodium (,5j in f^j); or bromine (gss 
inf.^ij). _ 

Mercurial Sore Mouth. — Salivation is made known in its approach 
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by a "coppery" taste, soreness of the gums, tenderness of the 
teeth when pressed together, with redness and swelling of the 
gums, and a broad white line just beyond their edge. The tongue 
also may swell. The now of saliva increases greatly; the cheeks 
and even throat may grow sore and painful ; the breath offensive. 
Ulceration of the gums takes place in severe cases, with loss of 
the teeth. Even sloughing may follow, approaching the state of 
things in gangroena oris. Difficulty of swallowing maybe so great 
as to threaten starvation ; and irritative fever may result from the 
local disorder* 

Treatment. — Moderate salivation will always pass away in a 
few days, spontaneously. A good mouth-wash for it is brandy 
and water, one part of the former to four of the latter ; alum may 
be added to this, or a little tincture of myrrh. Ulcers or sloughs 
should be treated as in other varieties of stomatitis. 

Opium maybe called for, at least at night (c. r/., Dover's powder, 
10 grains at bedtime), by the distress of the system. Milk diet, 
or some other liquid nourishment, must be given during the diffi- 
culty of deglutition. In good practice, at the present day, no phy- 
sician ever seriously salivates a patient. 

Nurses' Sore Mouth. — Women who suckle children, and some- 
times those who are advanced in pregnancy, are liable to ulcera- 
tive stomatitis. It begins with small, hard, painful swellings on 
the tongue and cheeks, which ulcerate, and are attended by a 
great deal of local, and sometimes constitutional irritation. When 
the infant is weaned, the affection subsides soon. 

Treatment. — Chlorate of potassium has in this complaint a 
special curative power. Twenty grains of it may be given three 
or four times daily. Iron, quinine, etc., may be required in sub- 
jects of obvious debility. Local treatment, such as has been 
given for cancrum oris, etc., will also have its utility. 

Tonsillitis. 

When severe, this is commonly known as quinsy. Soreness of 
the throat in swallowing, with pain or swelling of one or both 
tonsils, and fever, are its symptoms. Unless relieved in a few days, 
the pain becomes very constant and throbbing, dysphagia extreme ; 
and when the patient begins to be seriously alarmed, a tonsillar 
abscess breaks, or is opened by the physician, and recovery soon 
follows. 

Treatment. — A dose of citrate or sulphate of magnesium, or 
some other cooling aperient, should be given the first day. Then, 
wine of ipecac, twenty drops every three hours, with frequent 
draughts of flaxseed tea or flaxseed lemonade. Poultice with 
flaxseed meal to which lard and laudanum have been added ; bath- 
ing, when the poultice is changed, with liniment of ammonia, or 
soap liniment to which aqua ammonise has been added. If still 
severe, and not certainly suppurating, a small blister may be ap- 
plied, or the part may l>e painted with tincture of iodine. When 
an abscess is evidently forming, poultices wall be better, until it is 
read}' to open from within. 

Lancing the suppurated tonsil requires care, not to open the 
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internal carotid artery. The point of the lancet should he. directed 
towards the middle, not the outside, of the throat. 

Not uufrequently, especially in children, repeated attacks of 
non-suppurating inflammation of the tonsils will leave them incon- 
veniently enlarged. Sometimes, the persevering use of astringent | 
gargles, or touching daily with strong solution of tannin or nitrate 
of silver, will make them shrink to the normal size. II' not. exci- 
sion of apart of the tonsil may he proper. With Fahnestock's, or 
any other guillotining instrument, the operation is easy and safe ; 
at all events if it he not attempted to remove the whole gland, 
which is not necessary. 

Pharyngitis. 

Slight sore throat is among the commonest of affections, re- 
quiring for its treatment only mild gargles (as alum in flaxseed or 
sage tea), demulcents (flaxseed or gum arabic or slippery elm in- 
fusion), fomentation with volatile liniment or spirits of turpentine, 
and a dose of a saline cathartic, with slop diet. With children 
who cannot gargle, finely powdered alum may be blown into the 
fauces and throat, through a quill, more readily than in any other 
way. 

Chronic pharyngitis is often a much more troublesome, though 
not dangerous local disorder. The mucous membrane becomes 
permanently hypersemic, almost granulated ; with cither abnormal 
dryness or a thickened secretion; and constant soreness. In the 
treatment of this, all the different astringent, demulcent and 
alterative applications maybe tried — sometimes without success. 
When nitrate of silver, tannin, sulphuric and muriatic acid, sul- 
phate of zinc, and acetate of lead have been found to fail, it may 
happen that ice, or gargling often with ice-water, will prove more 
useful. 

Counter-irritation, with repeated small blisters, tincture of 
iodine, or croton oil, is always a suitable and important part of 
the treatment of chronic inflammation of the throat. 

Ulcerated Sore-throat. — This may he idiopathic, syphilitic, or 
tuberculous. The former is most uncommon. 

The treatment in the first variety consists of the local applica- 
tion of blue stone or, lightly touched, solid nitrate of silver to the 
ulcers if within reach. The syphilitic will require, also, iodide of 
potassium internally (gr. v vel x ter die) ; the tuberculous, tonics, 
generous diet, and cod-liver oil. 

Retropharyngeal Abscess. 

This most often follows fever as a sequela ; but is altogether 
rare. It is shown to the careful observer by dysphagia and 
dyspnoea, much increased by the recumbent posture ; yet not, as 
in croup, increasing from day to day, or disappearing in a short 
time. There is also stiffness of the neck, and swelling on one or 
both sides of it. In such circumstances, a finger passed over the 
tongue into the pharynx may find a firm projoctin<r tumor occupy- 
ing its posterior and lateral walls. It may prove fatal, by asphyxia, 
or by preventing the patient from swallowing food. When diag- 
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nosticated in time, the matter may be let out by opening the 
abscess with a lancet, through the pharyngeal wall. 

Stricture of the CBsophagus. 

This is uncommon. Its principal causes are, if structural cor- 
rosive poisons, swallowed ; or ulceration of the throat involving the 
oesophagus, and contracting upon 
cicatrization. Functional stricture 
may be spasmodic, as in hysteria. 
Dysphagia, not otherwise account- 
ed for, and obviously low down in 
its seat, or the rejection of food 
partly swallowed, may lead to a 
suspicion of stricture ; and exami- 
nation with a bougie will fix the 
diagnosis. For the structural af- 
fection, there is no appropriate 
treatment except dilatation with 
bougies made for the purpose, ap- 
plied for a short period, oiled, once 
or more daily. 

Gastritis. 

Simple gastritis, in an acute form, 
is very rare. Corrosive poisons al- 
most always involve the intestinal 
tube with the stomach. The most 
common form of " idiopathic" gas- 
tric inflammation is ' 'gastro-hepatic 
catarrh," or a " bilious attack," in 
winch the stomach, duodenum, and 
liver are somewhat involved. 

Siijns of stomachic- inflammation 
are, epigastric pain and tenderness Stricture of the oesophagus. 
on pressure, rejection of all food 

and drink, jactitation, and fever ; the pulse, however, being kept 
down by the impression made upon the circulation by constant 
nausea. 

Post-mortem evidences of gastritis are — redness, browner or 
deeper and more livid than natural, and dotted, stellated or arbo- 
rescent, rather than diffused ; moreover, not confined to dependent 
parts ; enlargement of bloodvessels ; in acute cases, softening of 
the mucous membrane : in more lengthened ones, either softening 
or hardening and thickening ; abundance of thickened mucus ; 
rarely, coagulable lymph ; almost never, pus. 

Gastro-hepatic catarrh may follow any of the causes of indiges- 
tion, or exposure to cold and wet. There is nausea, or vomiting 
of greenish-yellow fluid, generally not copious, but very acrid ; 
headache and dizziness ; constipation of the bowels, and fever. 
In the treatment of this, magnesia is a good quieting stomachic 
and cathartic ; many will be relieved as soon by a bottle of solu- 
tion of citrate of magnesium. Ice, melted in the mouth and swal- 
54 
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lowed slowly, will be comfortable. Rest and abstinence from food 
as nearly as possible will, with the above, generally complete the 
cure in two or three, or not many more days. 

The commonly used preventive or abortive of "bilious attacks" is 
blue pill, early administered. Let the first nausea, constipation, 
and headache, be met by giving at bedtime two or three grains of 
blue mass in pill, followed in the morning by a teaspoonful or two 
of Husband's magnesia. If the bowels are free, bicarbonate of 
sodium will be better ; the eighth part of a teaspoonful at a dose. 

Sick headache is usually a modification of the above, in so far as 
the sympathetic cephalalgia is especially severe. In some persona 
it is periodic. The treatment above mentioned will be adapted to 
a majority of cases of it. 

Acute softening of the stomach is described by a few French and 
other writers, as a rapidly prostrating ami dangerous affection in 
children, sometimes epidemic. Its symptoms arc said to lie, at 
first, those of simple gastritis; then, with or without diarrhoea, 
great agitation, prostration, want of sleep, and insensibility — and 
death in one or two weeks from exhaustion. An irregular fever 
with gastric irritation (gastric fever or infantile remittent) once 
had a regular place in the nosological catalogue among fevers. It 
appears to be scarcely uniform enough for so special a designation 
or consideration. 

Chronic Gastritis. 

"While the same doubt as to the pathological correctness of the 
name (indicating inflammation) exists in the case of this disi 
in other "chronic inflammations," an affection of some distinct- 
ness of character, commonly called by the above title, is often ob- 
served. With the greatest brevity, we may indicate its sympto- 
matology by contrasting it with that of atonic dyspepsia. 

Ik Ciironic Gastritis. In Atonic Dyspicpsta. 

Much epigastric tenderness. Little or no epigastric tenderness. 

Pain increased by active exer- Pain not increased by exercise, 

cise or stimulating food. lessened by stimulating food. 

Vomiting usually. Vomiting rarely. 

Eructation of gas rarely. Eructation of gas commonly. 

Chronic gastritis is apt to be obstinate but not dangerous to life. 

Treatment. — Counter-irritation over the epigastrium, by re- 
peated vesication, will be useful. Internally, nitrate of silver, Ln 
pill, beginning with gr. J, with gr. £ of opium, and increasing in 
a few days or a week, gradually rising to 1 gr. thrice daily, with :i 
proportionate quantity of opium, is a valuable medicine Suh- 
nitrate of bismuth is, for the same condition, lauded by sonic. 
Most important is a bland diet ; lime-water and milk, arrowroot, 
tapioca, sago, jellies, cracker soaked in ice-water, etc., in small 
quantities at short intervals. Ice will often quench thirst to better 
advantage, without disturbing the stomach, than water. 

Ulcer of the Stomach. 

This serious affection is rare after the middle of life. It is most 
often met with in feeble systems, especially in women. 



CANCER OP THE STOMACH. 



639 



Symptoms.— Dull, sickening pain in the stomach, extending to 
the back, with localized tenderness on pressure. The pain is in- 
creased by motion, and by food, especially by hot food, or by sugar. 
Vomiting occurs, not copious, but rather frequent. Vomiting of 
blood is an important sign ; it is impossible to be certain oAhe 
existence of an ulcer in the stomach without it. The amount of 
blood thrown up at once may be very small. 

It is often difficult to diagnosticate gastric ulcer from chronic 
gastritis, as well as from cancer, caries of the spine, and aortic aneu- 
rism. No hsematemesis, however, is met with in the first, third, 
and last ; and a tumor, at some period, will make known cancer. 
So will angular deformity demonstrate spinal caries. 

Perforation, causing peritonitis, and copious hemorrhage, are 
the most dangerous termina- 
tions of gastric ulcer. The Fig. 288. 
signs of the former are, abdo- 
minal swelling and diffused 
pain, with collapse. 

Treatment. — Bland diet is 
very important. Arrowroot, 
tapioca, sago, corn starch, rice, 
and lime-water and milk are 
suitable. Beef or mutton tea 
(concentrated) will be better for 
the feeble than solid food. 

Nitrate of silver, in pill with 
opium ; oxide of silver, in 1 or 
2 grain closes ; and subnitrate 
of bismuth, are given with the 
hope of promoting cicatrization 
of the ulcer. Opium alone, in perforating Ulcer of the Stomach. 
pill, or laudanum, etc., or co- 

nium or belladonna, as anodynes when the pain is severe. "When 
hemorrhage is threatened, creasote (4 drop to 2 drops), tannin, 
acetate of lead, oil of turpentine (small doses), ammonio-ferric 
alum. Hypodermic injection of morphia has been used with ad- 
vantage for the gastric irritation. 

Cancer of the Stomach. 

Scirrhus of the pylorus is the most common form ; occasionally 
the cardiac orifice is the seat of cancer. The usual symptoms are 
pain (in rare instances absent or nearly so), often excruciating ; 
epigastric tenderness, about in proportion to the pain; vomiting 
of food, mucus, and "coffee-grounds," or mixed blood and mucus, 
almost never pure blood ; acidity and other symptoms of indiges- 
tion ; fetid breath ; decided constipation ; emaciation and cachec- 
tic, almost jaundiced, sallowness of complexion ; sometimes irrita- 
tive fever. The diagnosis is made nearly certain by the discovery 
of a tumor ; not absolutely so— as the tumor may be fibroid and 
not malignant. 

Cancer of the stomach seldom occurs before forty years of age. 
Its duration averages about a year ; it seldom reaches two years. 
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The patient commonly dies by a slow starvation, the stomach be- 
coming incapable of digesting and transmitting food. 

No treatment can avail for the curt of such an affection. To 
nourish by concentrated articles of diet, as beef-tea, milk, etc., 
ami to allay Buffering by judicious use of anodynes, will be all that 
we can do. It is a frequent form of cancer. 

Cancer of the Duodenum, Ccecum, ltectum, and Omentum are 
much more rarely met with. Their possibility tnusi always be re- 
membered in considering the diagnosis of abdominal tumors. 

Dyspepsia. 

Although denied a special place in nosology by writers upon 
diagnosis, clinical experience calls for a separate recognition of 
this as a disease, complex as its pathology is, and diverse as may 
be iis symptoms. Of the latter, only a very general account can 
lie here given. 

Symptoms. — The patient feels his stomach all the time, though 
not nearly always with pain". When the latter occurs, it is often 
in the breast, causing suspicion of pectoral disease. Little or no 
tenderness on pressure exists, nor is there much nausea, nor vomit- 
ing. The mouth is clammy, or has a sour or bitter taste. The 
complexion is sallow. The bowels are costive, and stools deficient 
in color. Other frequent symptomatic affections are cardialgia 
(heartburn), pyrosis (waterbrash), hypo- 
Fig. 289. chondriasis, palpitation of the heart, 
headache, and disorders of the senses, as 
^ diplopia (seeing double), etc. Dyspep- 
© sia is not a dangerous, but is frequently 
<g, a a very obstinate disease. 

Pathology.— The functional disturb- 
ances above enumerated have their seat 
more or less prominently indifferent parts 
° of the digestive apparatus; in the ali- 
© mentary mucous membrane, glandular 

» o organs, or muscular, or gangUo-nervous. 

The distressing gastro-intestinal irrita- 
8§ 9 tion, cardialgia, pyrosis, etc., are located 

* 0 in the mucous membrane. Defective 

* action of the liver and enteric glands 

Sarcin^, prom the produces constipation, with its conse- 
Stomach. quences ; imperfect secretion of the gas- 

tric juice and pancreatic secretion, like 
hepatic inaction, impairs the whole process of digestion. So does 
atony of the muscular coat of the stomach ; while deficient power 
of the peristaltic intestinal contraction is perhaps the most common 
cause of constipation. Insufficient or perverted innervation may 
originate or intensify any or all of these morbid states and actions. 
Sometimes this is so obviously primary and predominant, as to 
justify the use, in certain cases, of the term " nervous dyspepsia." 

Causation. — Most briefly, we may assert the causes of dyspep- 
sia to be, either one or several of the following : too much food, or 
too little food; imperfect mastication, and hurry in eating; too 
little exercise ; too much fatigue ; excessive study, or emotion of 
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mind ; inordinate use of ardent spirits, opium, tobacco, coffee ; or 
of medicine out of place. 

Tb eatment- This involves regimen, as well as medication : the 
first is most important. The meals should be regular, and with 
sufficient time allowed ; and all the food should be simple as well 
as nutritious ; variety being obtained rather by having a change 
from day to day, than by a number of dishes at each meal. Some 
dyspeptics are obliged to eschew variety, and confine themselves 
to a routine of beef, mutton, and stale bread. Caution should be 
used not to blame, unjustly, particular articles as "disagreeing," 
when everything disagrees, because of the state of the stomach. 
But a sensible person will be able mostly to ascertain what things 
agree best with his digestion ; and others should not be taken. ° 
"Exercise, daily, in the open air, is very important to the dys- 
peptic. So is bathing ; to maintain healthy action of the skin, 
with which the stomach sympathizes. But active exercise ought 
not to be taken just before or after a meal. 

Mental states, and nervous impressions, are also of great con- 
sequence. Anxious occupation, or harassing responsibility, may 
increase greatly the difficulty of recovery. Thus travelling, or 
resorting to watering places, with release from care, may assist 
the cure. 

The medical treatment of dyspepsia involves a number of indi- 
cations, not always exactly the same. Especially are tonics, laxa- 
tives, antacids, and other palliatives, and alteratives, apt to be re- 
quired. 

Tonics. — Pure vegetable bitters, as gentian, quassia, andcolumbo, 
are most suitable as direct stomachics. Chiretta is a favorite with 
some. Oxide of silver has had one or two enthusiastic advocates. 
Where nervous debility is prominent, and particularly in cases of 
long standing, extract of nux vomica, or strychnia in very small 
doses (one-fortieth to one-thirtieth of a grain) will often do more 
good than any other medicine. Iodide of iron, in anaemic cases, 
may be given. 

Laxatives. — Rhubarb has been, time out of mind, the stand-by 
for habitual constipation. If it be insufficient alone, or lose its 
effect, compound extract of colocynth, aloes, or resina podophylli 
may be added in pill. Senna, magnesia, and sulphur may be used 
occasionally, for special indications. Saratoga, Cheltenham, and 
Vichy waters are found sometimes to have excellent effects. 

Antacids. — After meals, a pinch of bicarbonate of sodium (gr. v 
to gr. x) or half as much bicarbonate of potassium, or a dessert- 
spoonful of lime-water, will, in case of acidity, contribute much to 
the comfort of the patient. Carbonate of magnesium and aromatic 
spirit of ammonia are preferred by some ; and charcoal has useful 
absorbent powers. Sulphite and hyposulphite of calcium or so- 
dium, for antiseptic effect, may also be given to allay the after 
symptoms of indigestion. 

Alteratives.— In the commencement of the treatment of a case of 
dyspepsia, in which derangement, and commonly inaction, of the 
liver is most generally present, experience justifies the moderate 
use of blue pill. It may be given in fractional doses, in such a 
case, say gr. ^ thrice daily for a week. Occasionally it may require 
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to be repeated, at intervals ; but should never be pushed to sali- 
vation. Nitro-muriatic acid, in 3 or 4 drop doses, acts as a mild 
tonic both to the stomach and to the liver: and may well follow 
blue mass, where hepatic torpor is believed to exist. The same 
indication may be met, although with less certainty, by taraxacum. 
Nitric acid (2 or 3 drop doses) is highly lauded as a tonic by some 
practitioners. 

Carddalgia seems to depend mainly upon acidity, aggravated 
perhaps by the butyric fermentation. Aromatic spirit of ammonia, 
tincture of ginger, and camphor water, as well as the antacids 
above named, may be given for it ; or chloroform, in 5 or 10 drop 
doses. 

Gastrodynia is a technical term for stomach-ache, common in 
dyspeptics. Carminatives are appropriate for it; one of the best 
of these is oil of cajuput, 4 drops at a dose, on a lump of sugar. 
Spirits of camphor, compound spirits of lavender, compound tinc- 
ture of cardamom, and essence of finger are among the most 
popular preparations for its relief. A mouthful of very hot water 
will sometimes quell the pain. 

Pyrosis is best treated by mild astringents ; as oil of amber, 
catechu, krameria, annnonio-ferric alum, creasote drop or \ 
drop doses), tincture of chloride of iron. 

Dr. Brown-Sequard has lately (1873) proposed, for aggravated 
cases of dyspepsia, treatment by very frequent small portions of 
food, in an easily digested condition. This plan has not yet been 
extensively tried. 

Enteritis. 

Definition. — Inflammation of the bowels. 

Symptoms. — Pain in a portion of the; abdomen, increased by 
motion or pressure ; constipation ; fever. Later, abdominal swell- 
ing, vomiting, and mucous, sanguinolent, or even purulent diar- 
rhoea, in bad cases. 

Causes. — Blows or other injuries; neglected constipation; 
exposure to cold and wet. Corrosive poisons, as arsenic, etc, also 
cause enteric inflammation ; and it is a part of the results of stran- 
gulated hernia or other intestinal obstruction. 

Treatment. — A decidedly open and active case may, according 
to some authorities, at least, require or bear early venesection in 
the robust. Leeching should be the rule ; and it may be free. 
After that, poultices, of flaxseed meal or Indian mush, covered 
with oiled silk to retain moisture. Soft food alone can be taken, 
as arrowroot, oat-meal gruel, etc., or, in the weak, beef-tea. No 
medicine can do any good, unless it be opium in moderate doses, 
to relieve severe pain and promote rest. Cathartics are to !»• 
avoided, and entire repose of the body in bed must be maintained. 
From slight or moderate inflammation of the bowels recovery may 
be confidently expected, with care ; but aggravated cases of it are 
frequently fatal. 

Typhlitis is inflammation of the caecum or caput coli. It is 
rather more common than other forms of enteritis, especially after 
neglected constipation. Peri-typhlitis is a more obscure affection, 
differing, perhaps, in involving a local or circumscribed peritoneal 
inflammation with typhlitis. Pain, tenderness, swelling, and dull 
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resonance on percussion in the right iliac fossa, with constipation, 
are the symptoms. With more especial propriety than in most 
other cases of enteritis, opening the bowels, by enemata at least, 
and even by a mild laxative, as castor oil, has seemed to be indi- 
cated. Kest, leeching, poulticing, and soft diet are the other main 
parts of the treatment. 

Abscess may occur notwithstanding ; with safe issue if it open 
outwardly, but fatal if it rupture into the peritoneal cavity. 

Peritonitis. 

Inflammation of the peritoneum is one of the most dangerous of 
the phlegmasia?, because of the extent and important connections 
of the membrane involved. 

Varieties. — Simple or idiopathic ; accidental or traumatic ; 
tubercular ; puerperal. 

Causes. — Exposure to cold and wet ; falls, blows, wounds, or 
other injuries ; abscess of the liver ; opening of an aneurism, or 
perforation of gastric or intestinal ulcer (as in typhoid fever) ; 
tuberculization ; the puerperal state. 

Symptoms. — Diffused abdominal pain and tenderness, increased 
greatly even by slight movements, as breathing deeply or raising 
the lower limbs in bed ; vomiting ; constipation ; tympanites ; fever, 
with very rapid, though not full pulse. Later, that is in three or 
four days, in violent cases, delirium, insomnia, collapse. Its course 
is usually rapid ; from the incipient chill to the fatal end, often 
occupying less than a week, though sometimes two. Simple spo- 
radic peritonitis, however, even in puerperal women, is, with care- 
ful treatment, much more often recovered from than not. 

Diagnosis. — The most important point is the discrimination of 
" simple peritonitis or metro-peritonitis in the puerperal state " 
from puerperal fever. The main difficulty about this is that the 
latter disease includes peritonitis almost as constantly as erysipelas 
does diffusive inflammation of the skin. 

Morbid Anatomy.— After death from peritonitis, the swollen 
abdomen is found nearly always to contain fluid, often considerable 
in amount, serous, sero-sanguinolent, sero-purulent, or pus. The 
latter may form in a few days ; some facts have made it probable, 
even within forty-eight hours. Adhesions are present, with bands 
and false membranes of coagulable lymph, in various parts of the 
abdominal cavity ; and redness, thickening, and opacity exist to a 
greater extent. 

Treatment.— If venesection be ever admitted as a remedy, no 
disease bears better the early use of the lancet than acute perito- 
nitis. One free bleeding may sometimes, as it were, arrest the 
conflagration. Yet, apart from epidemic puerperal fever, in which 
bleeding has, upon the amplest trial, proved rather destructive 
than curative, there are cases in which economy of material makes 
venesection unsafe. Then leeching may be resorted to, in all but 
very feeble subjects. Fifty or a hundred American leeches may 
be borne upon the abdomen by a patient who would faint if the 
same amount of blood were rapidly taken from a vein. Exposure 
of the body during leeching may be, with care, avoided, poul- 
ticing with flaxseed or Indian meal should follow the leeching ; the 
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poultices should be targe, but light, and covered with oiled silk, or 
changed very frequently to maintain warmth. If no leechea 
have been used, flannel dipped in spirits of turpentine may be put 
all over the belly. Later, if the case threaten obstinacy, a large 
blister should be applied. 

Of medicines, opium has the almost universal confidence of 
practitioners. Except emptying the rectum at first by mild 
enemata, no agitation of the bowels by medicine is to be encour- 
aged. Calomel, as an antiplastic, has been long valued by phy- 
sicians of sagacity and experience ; although the number of its 
advocates for this use is now small. 

With opium, then, we may, in peritonitis, give calomel : 4 grain 
to 1 grain of the former, with as much or less of the latter, every 
2, 3, or 4 hours, according to the severity of the pain and the 
urgency of the case. When (be stage of debility comes on— or in 
very feeble cases from the first — quinine, instead of calomel, may 
lie combined with opium ; and support with beef-tea, and wine, 
brandy, or whisky, may be required. 

When peritonitis follows an injury, the treatment may neces- 
sarily have to be modified by the concomitant states of other organs 
involved, or by the general shock of the system. So, also, when 
perforation of an ulcer of the stomach or bowel, or the rupture of 
a hepatic or other abscess or aneurism, brings it on — coll<ti>sc\s apt 
to occur speedily, forbidding any but anodyne and supporting treat- 
ment, ami affording very little hope under that. Such eases are 
almost invariably fatal. 

( 'hronic peritonitis is sometimes met with. When not tubercu- 
lous, although a very serious affection, it may be recovered from ; 
the tuberculous form, not with any more probability than pul- 
monary phthisis. 

Chronic peritonitis should be treated by rest in the recumbent 
posture (in tedious cases the patient may be carried out into the 
sunshine and air), and resolvent and counter-irritant local appli- 
cations ; as repeated blisters, tincture of iodine, mercurial oint- 
ment, cerate of carbonate of lead. The latter, as a local sedative, 
has remarkable power. It may be prepared by adding ^ij of car- 
bonate of lead to sjj of fresh simple cerate. 

Colic. 

Varieties.— 1. Flatulent. 2. Bilious. 3. Spasmodic, gouty, 
or rheumatic. 4. Lead colic. Some writers also speak of nephritic 
colic ; the pain of which is chiefly owing to the passage of small 
calculi from the kidney to the ureter ; while neuralgia of the 
bowels may also cause pain of similar seat to colic. Uterine colic 
in females, may be either neuralgic, spasmodic, or obstructive 
(dysmenorrhoea). 

Flatulent Colic. — This is caused by indigestion ; as from excess 
in the amount, or error in the quality of food ; or, from cold and 
wet, arresting perspiration and disturbing the balance of the 
"aqueous visceral circulation," which is indispensable to normal 
digestion. Acrid irritation and gaseous distension produce irregular 
tonic or spasmodic contractions in the intestines ; principally in 
the colon. They are not confined to this, however. Sometimes 
the stomach itself is the seat of pain. 
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In flatulent or crapulent colic the abdomen is distended, but not 
very tender, except after long continuance of the attack. There 
is constipation of the bowels ; often nausea, with belching of wind, 
sometimes vomiting ; no fever. A sign of the yielding of the 
attack is audible or palpable rumbling of wind in the bowels ; 
showing a return of the almost arrested peristaltic motion. 

Bilious Colic. — The onset in this form is slower. Nausea is 
greater, and vomiting, of greenish or yellowish (biliary) fluid, is 
constant. The pain may last, with very slight remission, for a 
number of days. The bowels are constipated. There may be con- 
siderable fever, and some tenderness of the abdomen on pressure. 
Meteorism is generally present ; but less in proportion to the pain 
than in flatulent colic. In protracted cases, slight or moderate 
jaundice is quite common. 

The greatest suffering in cases of bilious colic is attendant upon 
the passage of gall-stones from the gall-bladder to the duodenum. 
Then, the pain is chiefly in the right'hypochondriac and lower part 
of the epigastric region ; and sudden relief follows the escape of 
the calculus from the ductus choleclochus into the intestinal canal. 
In other cases, we suppose that the irritant which gives rise to 
spasmodic pain is acrid, unhealthy bile ; which escapes into the 
intestines, and also, through the pylorus, into the stomach. 

Certain persons are particularly liable to such attacks ; a large 
majority of people, indeed, are never subject to them. But pro- 
longed bilious colic is never quite free from danger of inflammation 
of the bowels, or, in feeble persons, exhaustion from continued suf- 
fering and inanition. 

Gouty Spasmodic Colic. — In the " gouty diathesis, " this is one 
mode in which the disease may invade internal organs. The 
stomach is the most frequent and dangerous seat of it ; the attack 
being commonly called " cramp in the stomach." It is character- 
ized by suddenness, extreme severity of pain, and tendency to 
coldness and general prostration of the system. Eepulsion of gout 
from the foot, as by cold applications, may bring it on. 

Lead Colic; Painter' 's Colic; Colica Pktonum. — This disease 
has long been known as the result of exposure to the poisonous 
influence of lead. The name of "dry belly-ache" has also been 
applied to it. The abdomen is shrunken and rather hard ; some- 
times hwts of contracted intestine may be felt. There is no ten- 
derness, the pain being lessened or relieved by pressure. The 
suffering is often extreme, with restlessness ; the face and the 
body being thrown into grotesque contortions. Constipation is 
obstinate f the feces, when passed, small, dry, and hard. No fever 
exists. There is a blue line along the edge of the gums. Lead 
palsy may attend or follow the colic. 

Treatment.— In all forms of colic, the indications in common 
are, 1, to open the bowels ; 2, to relieve pain and spasm ; 3, to 
prevent inflammation ; 4, to prevent future attacks. 

In flatulent colic, we should ascertain if the stomach has just 
been overloaded, or any very unwholesome food has been taken. 
If so, a prompt emetic will be proper; as, a teaspoonful of mus- 
tard, or a tablespoonful of salt, in a teacupful of warm water- 
repeated in ten minutes if necessary. Then the antacid laxative, 
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magnesia, may be given ; a teaspoonful with ten to twenty dropi 
of essence of ginger, or ten drops of essence of peppermint, five or 
six drops of oil of cajuput, or some other aromatic in correspond' 
ing proportion. If the bowels are not opened, or relief of pain not 
obtained, no great length of time must elapse without an enema, 
of castor oil, salt, and molasses, or soap, in warm water. 

Should the stomach be much unsettled, and the pain violent, we 
may depend upon the immediate use of an injection to open the 
bowels ; and give by the mouth antacids and carminatives. Thus 
aromatic spirit of ammonia, spirits of camphor, compound spirit 
of lavender, or oil of cajuput may be given, with bicarbonate of 
sodium. Small doses every few minutes will be better retained 
than large ones at long intervals, and will act better. 

Anodynes come next in order. Extreme and sudden cases of 
colic, belonging rather to the spasmodic variety, require them <ii 
once. Other cases, the majority, are better managed by commenc- 
ing with more corrective remedies, as above mentioned. When 
relief is not obtained without, we must give opium, chloroform, 
ether, or Hoffmann's anodyne. Thefirst is of all the most certain, 
although chloroform, internally used, in I drachm to £ drachm 
doses, has not disappointed. Paregoric is a very good opiate for 
the same purpose. Pills of opium (especially old pills) may do 
better sometimes, where as much as a grain at once may he 
needed for severe pain. Laudanum is the oldest stand-hy, and 
well deserves its place. 

It is remarkable how much opium a sufferer with great pain 
will sometimes bear without narcotism. But care must he taken 
not to overdo this, or to give any more than is really necessary ; 
or, the remedy may possibly prove worse than the disease. 

An important part of the treatment of colic is the use of warm 
external applications. Mustard should come first ; a large sina- 
pism, half and half with flour (if the mustard be of good strength) 
and covered with gauze or thin muslin, over the abdomen. When 
it is removed after making a decided impression, let a little lard, 
sweet oil, or cold cream be rubbed on to prevent further irritation 
of the skin. Then, apply a hot flannel, dry, or wrung out of hot 
whisky and water. For the latter, the best mode is to add to 
very hot water an equal quantity of raw whisky. Such appliances 
should be often renewed, or they grow cold. Some persons have a 
tin vessel constructed to hold hot water, and shaped so as to fit over 
the abdomen. This is very good, if it can be used without its 
weight causing too much pressure. The feet of the patient should 
be kept warm ; if he be able to sit up, or to recline with the leg! 
over the side of the bed, a hot mustard foot-bath will be suitable. 

Kneading the abdomen gently with the hand will aid to dispel 
flatus ; but it requires tact not to make it too violent an operation. 
In every case of violent colic, the possibility of hernia must be held 
in mind ; and its presence or absence should be ascertained. 

Infants are especially liable to crapulent colic ; some, during 
their first year, having almost daily or nightly attacks. Very 
simple treatment will often suffice in these ; in children, too, over- 
medication should be even more sedulously avoided than in adults. 
For infantile colic of slight severity, peppermint water, or infusion 
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of fennel seed, will frequently be enough, with the application of a 
warm flannel over the stomach. Worse cases may be treated with 
lac assafcetidse ; which children generally take well, if it he sweet- 
ened, in teaspoonful or, for very young infants, half teaspoonful 
doses. Antacids, as bicarbonate of sodium, will assist in giving 
relief. Keeping the bowels regular, never allowing a day to pass 
without an evacuation, is most important in young children. 

Bilious colic may be attended by an inflammatory condition. 
Opening the bowels is a cardinal indication in this as in the flatu- 
lent form. If the stomach will bear it, castor oil will be the most 
effectual cathartic. The least unpleasant way of taking this is, in 
thorough admixture with spiced syrup of rhubarb ; two table- 
spoonfuls of the latter with one of oil. Magnesia may be retained 
better than oil upon the stomach. The same antacid, carminative, 
and anodyne remedies mentioned for crapulent colic, will be 
suitable in bilious, and may require more persevering adminis- 
tration. So, also, enemata, mustard plasters, pediluvia, and warm 
applications to the abdomen are of great service. Besides these, 
however, a special indication exists for promoting the hepatic secre- 
tion, so that by greater fluidity and dilution it may be made less 
irritating and obstructive. A very common treatment, then, is, 
besides such palliatives as have been named, to give calomel, with 
opium : e. q., ^ to 1 grain of calomel with about as much opium, 
every two, three, or four hours. Cups, or, later, a blister, over the 
liver, may be right, if hepatic or cystic inflammation threaten. 

When there is strong reason to apprehend that the passage of a 
gallstone is the cause of the severe pain, the warm bath, if practi- 
cable, will be useful by promoting relaxation ; 
and full doses of opium may be called for by 
the patient's agony. Some prefer to inhale 
ether or nitrous oxide. 

Gouty, or other cramp of the stomach, is 
generally in need of very prompt treatment ; 
essentially stimulant and anti-spasmodic or 
anodyne. In moderate cases Warner's cor- 
dial (tinct. rhei et senna:) has the advantage 
of being laxative as well as stimulating ; from 
a teaspoonful to a tablespoonful may be given 
at once, in hot water. In worse attacks brandy, 
ether, laudanum, and Hoffmann's anodyne are 
more reliable, with a sinapism over the epi- 
gastrium, and a hot mustard foot-bath. Sub- 
sequent treatment, prophylactic of future 
attacks, as with colchicum or other medica- 
tion, must be pointed out by the nature of 
each case. 

Lead colic, when rapidly produced, may be 
treated antidotively, with sulphate of mag- 
nesium. If slowly brought on, w r e can do much 
less in that way ; although it has been asserted 
that the iodide of potassium has an elimina- 
tive power over lead combined with the tis- 
sues of the body. Alum is confided in by 
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some, for the same end, notwithstanding its astringcncy. Castor 
oil as a laxative ; the warm hath to relax spasm, and opium to 
relieve spasm and pain, are the most important usual remedies in 
this affection. The costivcness being mainly spasmodic, it La not 
unfrequently found that, contrary to its common effect, opium pro- 
motes, in lead colic, the movement of the bowels. 

Prevention of Crapulent and Bilious Colic. — This becomes the 
duty, if not the interest, of the physician; when his patient has 
been relieved, to aid him in escaping returns of the disorder. To 
prevent the flatulent form, care in diet and regimen M ill ordinarily 
suffice. For the more serious attacks of bilious colic, to whicn 
certain persons are subject, prevention is attainable by the same 
means, along with especial attention to the abdominal movements 
and secretions; i. e., the state of the liver and boAvels. 

Obstruction of the Bowels. 

Few maladies present so striking a contrast as this, between t bo 
facility of pathological explanation after death and the obscurity 
of diagnosis and uncertainty of treatment during life. 

Pathological Varieties. — Dr. Haven has well classified 
these as follows: I. Intermural : a, cancerous stricture; 6, non- 
cancerous stricture, viz., 1, contraction of cicatrices from ulcera- 
tion, 2, contraction of wall of the intestine from inflammation; 
c, intussusception ; cZ, the latter with polypi. II. Extramural : 
a, bands of adhesions from lymph ; 6, twists or displacements ; 
c, diverticula ; cZ, tumors or abscesses ; e, mesocolic or mesenteric 
hernia ; /, diaphragmatic ; g, omental ; and h, obturator hernia. 
III. Intramural : impacted feces, calculi, coagula, curdled milk, etc. 

Symptoms of Intestinal Obstruction. — These are, per- 
sistent constipation; constant vomiting, partly or altogether ster- 
coraceous ; coldness of the skin, prostration, distressed countenance, 
(facies Hippocratica), collapse. Local evidences, rather more dis- 
tinctive, are hardness or swelling in one part of the bowels ; arrest 
of enemata at a certain point, and of borborygmi (gaseous move- 
ments) in the same way. If the obstruction lie high up, suppres- 
sion of the urine occurs, with early vomiting. If it he low down, 
great meteoric distension and stercoraceous vomiting. When blood 
is passed from the bowels, with such symptoms, intussusception 
may be inferred. 

But, at last, a probable diagnosis is all that the nature of the 
case will admit. The differential discernment of special forms of 
obstruction during life is nearly impossible. 

Treatment. — The simple, primary indication in persistent 
constipation with unrecognized cause, is catharsis. Castor oil. 
sulphate of magnesium, croton oil, are, justifiably, given, aided or 
seconded by enemata of the same or similar purgatives. When 
the diagnosis of intestinal obstruction has been well made out, no 
more cathartic medicines are to be given ; the reliance then being 
upon nature and opium. This drug may be prescribed in grain 
or half-grain doses every few hours, to sustain a tranquillizing 
effect favorable to relaxation of the intestinal coats. Besides, we 
may try large enemata of warm water ; or inserting a bougie, or 
stomach-tube, to catheterize the bowel, as far as the ileo-csecal 
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valve ; or, the Hippocratic remedy of large air injection, to distend 
and dislodge the intestine. This has succeeded in several cases 

Fig. 291. 




Intussusception op Caecum and Ascending Colon into the Descending 
Colon and Sigmoid Flexure. 

of intussusception. Scybala, or impacted feces, or coagula, etc., 
may be removed by a spoon or scoop from the rectum. Prolonged 
use of the warm bath may be tried to relax the system ; and, as 
in strangulated hernia, the tobacco injection may be allowable as 
an extreme resort. Colotomy is now sometimes practised. 

Cholera Morbus. 

This name has become attached to what in technical phrase may 
be most briefly called idiopath ic emeto-eatharsis ; i. c, vomiting and 
purging, neither brought on by irritant poisons, nor by an epidemic 
55 
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influence. English medical writers describe it sometimes as Eng- 
lish cholera ; others sporadic cholera. 

Symptoms. — Nausea, and vomiting of greenish or yellowish 
fluid, with rejection of all food and drink ; often, but Dot always, 
pain in the stomach and bowels ; diarrhoea, with brownish or yel- 
lowish stools ; debility, and coldness ; little or no fever. lit'«ri li- 
ning with such symptoms, if the attack, not relieved, becomes 
aggravated, cramps in the limbs supervene ; (he vomiting and 
purging become more watery, prostration and coldness deepen 
into collapse — which may be fatal. 

Causation. — Warm weather seems to predispose to it, by relax- 
ing the mucous membranes and exciting the liver. Direct causes 
often are, indigestible articles of food, as unripe fruit, etc. ; excess 
of ordinary food ; sudden change of temperature, checking perspi- 
ration. 

Diagnosis. — From epidemic cholera, it is important to distin- 
guish cholera morbus ; as the prognosis is not the same, nor will 
the same treatment answer for both. The difference is seen in 
the bilious vomiting and purging of cholera morbus, and rice-water 
discharges of cholera ; the greater nausea in the former; much 
more tendency to collapse, with bluencss, dyspnoea, and suppres- 
sion of urine, in cholera. The presence or absence at the time of 
an epidemic of the latter may complete the diagnosis by confirm- 
ing or correcting the evidence of the above signs. It is only in an 
extreme case of cholera morbus that any real ditliculty should exist. 
During, and before and after, the prevalence of epidemic cholera, 
an especial tendency to cholera morbus, as well as to diarrhoea, often 
exists. This, called cholerine, may present more near resemblance 
to malignant cholera than our ordinary summer attacks. 

Treatment. — A large sinapism should be at once placed over 
the epigastrium. The following mixture is useful in ordinary sum- 
mer cholera morbus : — 

R. — Sp. amnion, aromat. fjj. 

Magnes. optim. %j. 

Aquae menthse piperita? f3iv. — M. 
To be shaken when taken. 
S. — A teaspoonful every twenty minutes. 

Few cases will fail to be relieved in an hour or two if this be 
given early. The use of calomel and opium pills is a more common 
practice. 

When the diarrhoea is copious, or the case is seen rather late, 
paregoric may be added to the above ; — fgij or f.^ss in the same 
mixture. When purging is very urgent and exhaustive, instead 
of magnesia a like amount of bicarbonate of sodium may be used. 
Infusion of cloves, cinnamon, or ginger may assist to quiel tin- 
stomach in an obstinate case. After the sinapism, a spice poul- 
tice, of ginger, cloves, and cinnamon, each a full teaspoonful, with 
a tablespoonful of flour, moistened with brandy, should be applied. 
Ice may be given if thirst be great. 

Extreme prostration may require the use of brandy internally. 
To check the diarrhoea and vomiting when threatening collapse, a 
laudanum and starch enema (40 to 60 drops of laudanum in £ 
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ounce of starch) may be given ; and a blister may be applied over 
the stomach ; the part to be dressed, when vesicated, with 2 
grains of acetate of morphia mixed with 10 of powdered gum 
arabic. 

Diarrhoea. 

Though rather a symptom than a disease, excessive discharge 
from the bowels often requires express treatment for its relief. 

Varieties. — These are principally, 1. Irritative diarrhoea, as 
from dentition ; 2. Inflammatory, as in enteritis ; 3. Symptomatic, 
as in typhoid fever ; 4. Critical, as at the close of remittent fever ; 
Eliminative, as in septic or other poisoning ; Colliquative, as in 
phthisis. 

The character of the discharges varies very much. They may be, 
1. Fecal, although liquid ; 2 Bilious ; 3. Mucous ; 4. Serous ; 5. 
Adipose (very rare). 

Except in the beginning of attacks, discharges are rarely fecal 
in character when much beyond the normal amount. The gutter- 
water discharges of typhoid fever often have nearly the fecal appear- 
ance except in consistence. Mucous discharges occur in enteritis, 
and in many cases of summer diarrhoea. Bilious passages occur 
in cholera morbus. Serous, or "rice-water" in malignant cholera. 

Treatment.— An important point is, that in many cases diar- 
rhoea ought not to be abruptly checked ; in some it should not be 
interfered with at all. The latter is true of the looseness of the 
bowels in typhoid fever, if the passages are not more than three 
daily, and are but moderate in amount. When excessive in that 
disease, they require checking, not arresting. 

Ordinary summer diarrhoea, the most nearly " idiopathic" of all 
forms, demands correctives, generally, before or with astringents. 
Hydrargyrum cum creta ; magnesia, with charcoal or with aromatic 
syrup of rhubarb ; bicarbonate of sodium, with ginger or cinnamon, 
etc., will often relieve the condition of the alimentary canal in 
which diarrhoea originates, and thus end it without any astringents. 

When the latter are indicated by continuance or increase of 
the discharges, chalk mixture has long held a routine place as an 
early prescription. Instead of it, some prefer testa prazparata, or 
oculi cancrorum. In infants, lime-water, with cinnamon or 
camphor water, will do for mild cases. Kino, catechu, krameria, 
and hrematoxylon are familiar as pure astringents. The addition 
of opium, or camphor, or both (as in paregoric) in small doses to 
such preparations is generally proper, to increase the binding 
euect, even in the absence of pain. 

More obstinate cases should be treated with tannin (gr. iij in 
pill, with i or j grain of opium, pro re nata), or pills of acetate of 
lead and opium (gr. j of the acetate, with gr. £ of opium) every 
three or four hours ; or a mixture containing acetate of lead witli 
acetate of morphia ; aided when necessary by enemata of lauda- 
num and starch (30 to 60 drops of laudanum to i ounce of starch, 
cool or cold). As an article of diet in feeble cases, arrowroot with 
brandy will be especially suitable. 

In chronic diarrhoea, besides the remedies last mentioned, some- 
times enemata of acetate of lead solution, or of some other 
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mineral astringent, will do good. Mention of these will be again 
made in connection with chronic dysentery. 

The food, in eases of diarrhoea, always requires regulation. 
Vegetables and fruits, as a rule, ought to be forbidden ; the popu- 
lar prejudice which makes the blackberry an exception is a mis- 
take. It has bad its origin in the known astringency of the root. 
Boiled rice, and other fwrinacea, will nearly always be suitable. 
In severe cases, all solid articles of food should be withheld. 

Cholera Infantum. 

Popularly known as u summer complaint," this affection is very 
destructive to young children in the large cities of this country, in 
hot weather. The peculiar influence of high heat in an atmos- 
phere contaminated by "town" causes, generates it. In New 
York and Philadelphia, its prevalence and mortality coincide with 
the rise of the thermometer above 90°. 

Symptoms. — These are, diarrhoea, vomiting, rejection of food, 
languor, debility, apathy ; sometimes stupor. At first the head 
may be hot, the abdomen swollen ; as the case progresses, coldness 
and emaciation supervene. In some, with predominance of err. - 
bral symptoms, death may be threatened alter a very few days of 
sickness. In others, copious diarrhoea and constant vomiting 
endanger the same result. In many cases, however, without 
violent symptoms, the child is gradually reduced by diarrhoea ami 
inanition. The period of dentition is particularly liable to this 
disorder; it seldom occurs after four years of age. 

Treatment. — Correctives are, here, especially important in the 
beginning. Many physicians of experience believe in the great 
value of moderate doses of calomel in the early stages of summer 
complaint. When stomach or bead symptoms predominate, with 
but little diarrhoea, calomel with magnesia will do the best. When 
there is more looseness, bicarbonate of sodium should be used, with 
the calomel, instead. Spiced syrup of rhubarb may be added to 
either. Hydrargyrum cum creta is the preferred mercurial with 
many practitioners. 

A spice poultice or plaster should be kept over the abdomen so 
long as vomiting continues; being renewed or wet freshly with 
brandy often enough to maintain its strength, [ce (pounded in a 
rag fOK young infants) may be given more often (ban water to 
quench thirst. The food may be lime-water and milk, arrowroot, 
farina, chicken-water, beef-tea. After the first stage, many chil- 
dren will require small quantities of brandy or whisky ( preferably 
with their food) for support. 

In the early stage, if the head be hot, and stupor be threatened, 
the application of cold water, upon a light cambric handkerchief, 
to the head, may be proper and important. Such a stage, how- 
ever, does not often last long. 

Later, the two difficulties are, to check the diarrhoea, ami to 
overcome the rejection of food by the stomach. For the bowels, 
astringents are than called for ; especially logwood, blackberry 
root, geranium, kramcria ; aided in serious cases by paregoric in 
small quantities by the mouth, or even the injection into the 
bowels of one, two, or three drops of laudanum with starch. 



DYSENTERY. 



653 



Sometimes acetate of lead injections (from one to three grains, 
with starch) may he farther needed, for the same intent. 

Protracted summer complaint affords scope for perseverance 
and contrivance in finding food available for the child. Well- 
made beef-tea agrees with most children. Raw beef, scraped or 
rasped fine, has been found to answer the purpose best with some. 

But all medical treatment may fail in some cases of cholera in- 
fantum, which will speedily recover on being removed from the 
city to the country. The immediate effect of a salubrious air is 
often suprising and delightful. 

Prophylaxis. — Tins is very clear and simple. A child under 
five years of age ought never to be kept in the closely built parts of 
a large city, in our climate at all events, through June, July, and 
August, if it can be helped. Next to a residence for the summer, 
in a high and open country, will be the benefit of frequent excur- 
sions or visits ; riding or sailing ; or even, if nothing else be possi- 
ble, being carried daily into the squares or parks of the city. 

Dysentery. 

Definition'. — An inflammation of the large intestine, involving 
' the muscular as well as the mucous coat. 

Varieties. — Acute and chronic ; sthenic and asthenic ; endemic 
or epidemic ; bilious ; ulcerative ; strumous or tuberculous. 

Symptoms. — Pain in the lower half of the abdomen, with sore- 
ness or tenderness on pressure or motion ; frequent disposition to 
go to stool, with small and bloody or blood-marked muco-fecal or 
mucous passages, sometimes containing shreds of lymph or false 
membrane ; tendency to strain (tenesmus) with griping (tormina); 
fever in most acute cases. 

Severe and protracted cases may be considered as going through, 
1st, the inflammator}', and 2d, the ulcerative stages. 

Simple acute dysentery is commonly sthenic, or open, active, and 
inflammatory, without early or great tendency to prostration. 
Endemic or epidemic dysentery (the first name is the more correct) 
is generally asthenic. In this form fever may be absent, or brief, 
or of a typhoid character. Vomiting is not rare in this, as it is in 
the ordinary acute form. Coldness and debility come early. 

Sometimes, in malarial districts, dysentery, like all other maladies, 
may be intermittent ; with daily or tertian exacerbations and 
intervals. 

Horrid Anatomy. — Redness, turgescence, thickening, soften- 
ing, ulceration, suppuration, and occasionally pseudomembranous 
deposits, are, after death from dysentery, found, in various degrees, 
in the rectum, colon, and csecum ; chiefly in the lower bowel. 
The hemorrhage which makes the typical bloody stools, is due to 
the congested and inflamed mucous membrane being constricted, 
in the tenesmus, by spasmodic and irregular contractions of the 
muscular coat. 

Chronic dysentery presents nearly always ulceration of the 
rectum or colon, or both. The discharges" in this may become 
almost entirely muco-purulent. 

Causation. — Predisposition to dysentery is common in the 
latter part of summer ; in this city "and neighborhood, from the 
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middle of August to the end of September especially. Relaxation 
from heat, with sudden exposure to cold and wet, may produce BO 
attack. So, often, will indigestible food; as unripe fruit. Bad 
drinking water is another cause. 

At any season and locality such agencies may produce simple 
acute dysentery. But in certain regions it becomes at times 
endemic. This is particularly noticed in many localities having 
considerable elevation, not subject to malarial fevers, but within a 
short distance of ague districts ; dysentery upon the hills, while 
intermittent and remittent occur in the adjoining or subjacent 
valleys and meadow lands. 

Prognosis. — Either form of dysentery may be fatal ; but the 
endemic and asthenic type is much the more dangerous. The 
other, with good early treatment, is generally quite manageable. 
When allowed to become chronic and ulcerative, the doubtfulness 
of recovery is much greater. Bilious dysentery, that is, the tuna 
in which disorder of the liver is a prominent feature, the dis- 
charges presenting an excess of more or less altered, irritating 
bile, is more intractable than ordinary simple dysentery. 

Treatment. — Simple acute form. At the very start, the old 
practice of beginning with a dose of castor oil, with tea or fifteen 
drops of laudanum, will do very well. If left for a day or two, it 
had, as a rule, better be omitted. Early leeching is often useful. 

Then the first prescription, in a mild or moderate case, may Ik; 
of blue mass with ipecacuanha (gr. \ to |). After one or two days 
(sooner in an urgent case), camphor may be added, in pill. Next, 
we may substitute for the blue pill, opium; afterwards, omit the 
ipecac, continuing the opium and camphor, pro re nata. If the 
disorder be not checked, we must resort to acetate of lead, with 
opium, or in solution with acetate of morphia. 

Perfect rest is indispensable to prompt recovery from dysentery ; 
there is no disease in which this can be more important. 

The diet must be bland ; as rice-water, arrowroot, or other fori- 
nacea ; chicken-water, or beef-tea in the feeblest cases. When 
thirst is intense, iced rice-water or benne-leaf tea, or infusion of 
slippery-elm bark maybe used as a drink ; or, during the active 
stage, ice in substance may be taken slowly. 

Enemata are very important in dysentery. First, of flaxseed- 
tea, as a demulcent (two to four fluidounces at once); the Bame 
with laudanum; or laudanum with starch. In chronic case-, oi 
obstinate acute ones, acetate of lead may be given by enema, with 
laudanum, in mucilage. So may sulphate of zinc, and nitrate of 
silver. Solution of tannic acid, in water or in glycerin, will he 
worthy of trial for a similar purpose. 

Asthenic, endemic form. — In this there will be need of the earlier 
use of opium ; and, often, of quinine, and stimulants. No leech- 
ing, or little, is likely to be well borne ; and ipecac, may be pro- 
hibited by vomiting. When it can be taken, in small doses [nol 
more than 4 a grain), I believe it to be a valuable remedy. When 
malarial influence is obvious, and most of all in the intermittent 
form, quinia or cincbonia will be the remedy, to which others are 
adjuvants. Hope^s mixture will be more likely to do good in this, 
the adynamic, than in the simple acute form. (R. — Acid, nitric. 
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fgj ; tinct. opii, gtt. xl ; aquse camphorse, f^viij. Dose, a table- 
spoonful.) 

Bilious Dysentery. — As a distinctive variety, this is not uncom- 
mon ; and, if it last over ten days, it may be very hard to cure. 
Ordinary anti-dysenteric medication will not be inappropriate to it 
- — but may disappoint much more than it is apt to do in simple acute 
caries. 



CHAPTER IY. 

AFFECTIONS OF THE LIVER. 

Acute Congestion. 

Tnis, with deficient secretion of bile, is very common, as the 
result of exposure to cold and wet in warm seasons or climates, of 
the chill of intermittent, or of excesses in diet. Its symptoms are, 
a sense of weight and slight or moderate pain in the right hypo- 
chondriac region and under the right shoulder-blade, constipation 
with lead-colored stools, nausea, a furred tongue, bitter taste in the 
mouth, a yellowish skin and conjunctiva, and headache or dizziness. 

Treatment. — Two or three grains of blue mass at bedtime, one, 
two, or three nights (two grains only if repeated). When decided 
constipation exists, one purging dose in the morning of sulphate 
or citrate of magnesium, or of magnesia. Then ten or fifteen grains 
of bicarbonate of sodium twice daily, with light diet. 

Chronic Congestion of the Liver. 

A number of attacks of temporary hepatic congestion, or of 
hepatitis, or prolonged dyspepsia, or intermittent or remittent 
fever, may induce a chronic hyperemia of the liver, with variable 
disturbance of function. Pain in the right side and shoulder, with 
sallowness of complexion, constipation and lowness of spirits, are 
the principal S} r mptoms. 

Treatment. — Supposing blue mass to have been temporarily 
and sufficiently used, as the leading cholagogue (so established by 
ample clinical proof, notwithstanding the failure of a portion of the 
physiological experimentation upon the subject), nitromuriatic acid 
may be then given, 3 or 4 drops twice or thrice daily, for two or 
three weeks successively. Or it may be used in a bath (fgyj-viij 
in each gallon of water). Taraxacum, 10 or 20 grains of the 
extract twice daily ; or a wineglassful, as often, of the decoction of 
the root ; or the fresh leaves in spring or summer, eaten as greens, 
may follow. Leptandrin (dose, gr. j-iij) is said to be mildly 
cholagogue and safe. Ordinary laxatives, as rhubarb, etc., may 
be used to regulate the bowels. Care of the skin, by bathing, 
proper clothing, and if chilly, friction with hair gloves or a rough 
towel (salt bathing will be very good) is important. Exercise in 
the open air, not violent, should be had every day. Change of 
air, mineral waters, or sea bathing may be advised. 
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Hepatitis. 

The most common form of inflammation affecting the liver is 
what some writers call " gastro-hepatic catarrh considered under 
Gastritis. There is reason to believe the duodenum, stomach, 
gall-duct, and liver to be all in variable degree involved in Buch 
attacks. 

Hepatitis may also be traumatic. Whether so or idiopathic, 
either the parenchymatous tissue, Glisson's capsule, the biliary 
ducts, or the portal vein, or all together, may be the seat of inflam- 
mation. 

Some of the symptoms are nearly the same in all cases, and are 
in part the same as in acute congestion of the liver ; hut the pain 
in the side is greater, with some tenderness on pressure ; there is 
fever, often vomiting, and sometimes diarrhoea. 

In inflammation of the capsule (perihepatitis) the tenderness on 
pressure, movement, or deep inspiration, is considerable ; the fever, 
slight or absent ; and there is no jaundice. This may sometimes 
be confounded with diaphragmatic pleurisy.; but then; is, in the 
latter complaint, more severe pain, with cough, dyspnoea, and hic- 
cough. 

Inflammation of the portal vein may proceed to suppuration. 
Then the symptoms are scarcely distinguishable from those of 
hepatitis with abscess, to which attention will be given presently, 

When inflammation is chiefly confined to the gall-bladder and 
ducts, the points of diagnosis are, the comparative absence of fever, 
and the considerable degree of jaundice. 

Abscess of the Liver. — Although much most common in tropical 
climates, this may be met with anywhere. Besides the usual 
symptoms of hepatitis, when pus is forming, we find rigors, recur- 
ring almost as regularly as in intermittent, a very rapid pulse, pros- 
tration, copious perspirations, and loss of flesh. In a considerable 
number of cases, however (13 per cent, according to Louis), the 
disorder is latent ; being made known only by the consequences 
of suppuration. 

The greatest danger attends the escape of pus from the abscess, 
This occurs spontaneously either through the diaphragm by the 
lungs, into the stomach, or intestinal canal, into the peritoneal 
cavity, or, in a minority of cases, through the skin. Any of these 
may be followed by recovery, except the escape into the cavity of 
the peritoneum. In this instance, death is almost certain. 

The causes of abscess of the liver, besides the predisposition 
belonging to hot climates, are, 1. Blows or wounds ; 2. inflamma- 
tion of the portal vein, with transfer and deposit of pus ; or throm- 
bosis from some other vein, as the hsemorrhoidal ; 3. Dysenteric 
ulceration; 4. Inflammation and suppuration of the gall-bladder 
or gall-ducts. 

TREAT3IENT or Acute Hepatitis. — All mercurials should be 
avoided. Saline cathartics are proper, with rest in bed, low diet, 
and cooling drinks. A blister may follow leeches or cupping. 

The most serious question occurs when suppuration is known or 
believed to have taken place. Can we prevent or lessen the dan- 
gers of the discharge of the abscess f Nature in many cases makes 
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this secure, by adhesion of the liver to the stomach, or bowel, so 
as to allow the direct now of the pus into the canal. In other in- 
stances, deep-seated fluctuation may be felt below the edge of the 
ribs. Possibly this might be from a dilated gall-bladder, or hyda- 
tids of the liver. But, if sure that it is an abscess, ought we to 
open it ? The most prudent answer is, not unless we are confident 
that only the skin intervenes between the pus and the exterior. 
Dieulafoy's pneumatic aspiration, through a capillary tube, is here 
especially applicable, both for diagnosis and treatment. 

After the discharge of the abscess, convalescence maybe expected; 
it is sometimes rapid, but may require a month or more. 

Jaundice. 

Icterus or jaundice is a morbid yellowness of the skin, eyes, and 
other parts. It has no uniform pathology, causation, or concur- 
rent symptoms; but is itself so marked an occurrence as to deserve 
special study. Sometimes it is even epidemic ; as in the U. S. 
Army in malarial districts during the late war ; to the extent of 
over 10,000 cases in a single year. 

Varieties. — As to degree — yellow, green, and black jaundice. 
As to causation, jaundice from suppression, and from re-absorption 
of bile ; and icterus neonatorum, jaundice of young infants, of still 
different origin. 

Symptoms. — In the ordinary acute cases of jaundice, either 
suddenly or after some days of malaise, the whites of the eyes first 
become tinged with yellow ; next, the roots of the nails, the face, 
neck, trunk, and limbs. The urine is of a porter color, stains 
linen yellow, and becomes green on the addition of nitric acid. At 
the same time the stools are slate or lead-colored, or almost white. 
The mouth has a bitter taste, and the patient suffers with lowness 
of spirits and indisposition for exertion. 

Pathology and Causation. — Many affections of the liver may 
induce jaundice ; although in some of the most serious of them it 
may be absent. Most distinctly it is traceable in different cases 
to the non-removal of the biliary coloring matter, as well as of 
cholesterin, from the blood by the liver ; other organs, especially 
the skin, then receiving it ; or, to obstruction preventing its transit, 
after secretion, through the intestinal canal, in which case it is 
reabsorbed into the blood and then thrown out elsewhere. 

The remote causes of jaundice of greatest frequency are, malaria, 
exposure to cold and damp in hot weather, pregnancy, and violent 
mental emotion. 

Diagnosis. — In either form of jaundice we have the yellow con- 
junctiva and skin, or serum, if a blister be applied, or blood drawn ; 
in both forms the stools are without color, and the urine yellow 
or yellowish-brown. But, as Harley first pointed out, in jaundice 
from suppression the biliary acids have not been formed, and we 
find only the bile pigment in the urine ; while in jaundice from re- 
dbsorption, that fluid contains both. 

After a time, in cases in which the secretory powers of the liver 
become impaired, the biliary acids disappear ; and then, tyrosin 
and leucin are found in the urine. 

Prognosis. — Acute jaundice is not very fatal. In the U. S. 
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Army, of 10,929 cases, only 40 died. When it lasts a month or 
two, however, as well as when acute yellow atrophy of the liver 
exists, there is always danger connected with its organic cause. 
The jaundice of young infants is of short duration, and is almost 
never of serious consequence. 

Treatment. — When supposed to be temporary and functional, 
the great object must be to restore the action of the liver. As 
remarked already, the large accumulation of clinical experience 
sustained by some though not by all of the physiological c 
ments made by vivisectors, compels us to believe that calomel and 
blue mass and other mercurials are cholagogues. If they be nol bo 
always in trials upon animals in health, they have proved bo gener- 
ally in human beings in case of torpor of the liver. If obstruction 
be the trouble, their action is more doubtful, necessarily. Bui 
even then they may promote the solution of a recent gall-stone, 
if they render the bile more copious and liquid. 

Small doses of calomel or blue pill may be urged, then, generally 
during the first week or more of treatment. These may be aided 
by saline purgatives, as sulphate or citrate of magnesium, Rochelle 
sails, or cream of tartar. After them, small doses of resina podo- 
phylli may be tried, if required by persistence of the disease ; or. 
if the bowels will not bear purging, extract of taraxacum. Bicar- 
bonate of sodium, taken before meals, is mildly cholagoguc But, in 
a case of some weeks' duration, slow to recover, mtromuriatic 
acid, 3 or 4 drops twice or thrice daily, will often hasten recover] 
very much. 

Acute Yellow Atrophy. 

This is a generally fatal affection, occurring most frequently in 
those who have been intemperate, or injured by venereal excesses, 
or who have been exposed to malaria. 

Symptoms. — Beginning like ordinary jaundice, with nausea, 
constipation, and headache, the skin becomes intensely yellow 
(" black jaundice"); vomiting comes on, the pulse is rapid, though 
variable, and delirium occurs. . Then, with fever and often pain 
in the side, the stomach and head are more and more disturbed. 
Vomiting of altered blood takes place; not unfrequently also 
hemorrhage from the bowels. Petechia? appear on the skin. 
Prostration, tremors or convulsions, and coma end the history, 
usually in less than a week. 

Secretions. — Marked deficiency of urea in the urine, and the 
presence of leucin and tyrosin in that excretion, have been observed. 

Morbid Anatomy and Pathology.— The liver, after death, 
is flattened out and lessened to half its normal size. Its cut surface 
has a yellow color like rhubarb ; the bloodvessels are empty. The 
lobules are not distinctly marked; many of the secreting cells 
being destroyed ; in their place are masses of spots of dark bilc- 
pigment, fat, and lueniatin. The kidneys are often found in a 
state of partial degeneration. The appearances somewhat re- 
semble those found after phosphorous poisoning. 

Evidently atrophy, with cessation of functional action of the 
liver, is here the cardinal fact. Is it preceded by a violently de- 
structive inflammatory process V Some of the symptoms would 
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point to this. Yet, in the absence of autopsic evidence, uncom- 
mon as primary rapid atrophy seems to be in any organ, the pre- 
cedence of inflammation must not be taken for granted. The 
immediate cause of death seems to he cholamiic poisoning. 

Diagnosis. — From acute hepatitis this complaint is distin- 
guished by the greater amount of jaundice, the occurrence of 
hemorrhage from the stomach or bowels, the severe headache and 
stupor ; but, most of all, by the diminution of dulness on percussion 
over the hepatic region, in connection with symptoms showing 
violent disorder of the liver. The urine will also be found after 
evaporation to contain tyrosin and leucin ; sometimes in crystalline 
deposits. 

Treatment. — Unless in the earliest stage we are warranted in 
endeavoring to promote the normal u unloading of the portal 
circle" by purgatives, it is difficult to see any hopeful indication 
for treatment in this affection, other than palliation of fever, if 
there be such, by diaphoretics, aiding the depuration of the blood 
by diuretics and laxatives, and prolonging life by appropriate 
support. It is doubtful whether any cases recover from acute 
yellow atrophy of the liver. 

Pigment Liver. 

Frerichs, J. F. Meigs, and others have found, after death from 
remittent fever, or in patients dying from other diseases after ex- 
posure to malarial influence, a peculiar condition of the liver. It 
is steel-gray, or blackish, or chocolate-colored ; presenting brown 
insulated figures upon a dark ground. This change of color is due 
to the accumulation of pigmentary deposit in the bloodvessels. 

The spleen also is somewhat similarly altered ; and so, to a less 
extent, are the brain and kidneys. The blood is deficient in cor- 
puscles, and contains many floating particles or masses of pigment. 

Diagnosis. — During life, examination of a few drops of blood 
will display the abundance of free pigment. The skin is sallow or 
dull yellow. Enlargement of the spleen, anasarca, albuminuria, 
diarrhcea or intestinal hemorrhage, and delirium or a tendency to 
stupor, may occur. There is but little jaundice. 

Cirrhosis. 

Synonyms. — Hob-nailed liver, gin-liver. 

Anatomy and Pathology. — In its commencement or first 
stage, cirrhosis is attended by some increase in the bulk of the 
liver ; with increase also of its firmness. When the disease is 
more advanced, the organ lessens in size, especially the left lobe ; 
the induration becomes aggravated. Knobs or granulations (nut- 
meg liver) project all over its surface. The capsule of the liver is 
always thickened. 

The character of these alterations is believed to be due to the 
new formation of connective tissue in the ramifications, through 
the gland, of Glisson's capsule. Bands of this material constrict 
the lobules, obstructing the bloodvessels and bile-ducts, as well as 
the uland-cells. Thus' diverse effects are produced. 

Inflammation of the capsule of Glisson, and its interstitial rami- 
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fications, is considered by most pathologists to be the primary 
element of cirrhosis. 

Symptoms.— Nausea and indigestion, with a furred tongue and 
slight yellowness of the skin and eyes, are the earliest (of course 
not pathognomonic) manifestations of this disease. Afterwards, 
mostly with slow progress, come constipation, vomiting, emacia- 
tion, debility, ascites, with or without general dropsy, and en- 
largement of the superficial abdominal veins. This last sign [a 
especially significant of obstruction of the hepatic circulation. 
Towards the close of life, hemorrhage from the stomach or bowels, 
delirium, coma, or convulsions are apt to occur. 

Diagnosis. — From acute congestive or inflammatory affections 
of the liver, the slow progress of cirrhosis readily separates it. 
From fatty and waxy liver, and from cancer, it is distinguishable, 
though not always with ease, by the continued enlargement or 
the organ in those affections; Avhile they arc also less constantly 
attended by dropsy and enlargement of the abdominal veins, 
Chronic peritonitis is sometimes difficult to diagnosticate from 
cirrhosis ; but in the former there is more abdominal tenderness, 
and less enlargement of the superficial veins. 

Prognosis. — Recovery from cirrhosis of the liver is not to be 
expected ; but its duration varies greatly, and may be favorably 
modified by regimen and treatment. 

Causation. — Although malarial influence and syphilis may 
predispose to it, the special cause of cirrhosis is believed to be 
alcoholic poisoning. It is one of the most common results of con* 
tinued intemperance. 

Treatment. — Having the hope only of palliation and delay, m 
must, most of all, prevent the persistent action of the cause, by 
enforcing abstinence from spirituous liquors. Nourishing diet is, 
at the same time, very important. Milk, if well digested by the 
patient, meat, or concentrated liquid animal food, as beer-tea, 
chicken-broth, etc., will be suitable. The secretion must be at- 
tended to. Saline laxatives, especially the bitartrate of potassium, 
will often be useful. Bitters or other stomachics may be called for 
to relieve nausea and strengthen digestion. Dropsy may some- 
times require tapping. 

Fatty Liver. 

This form of degeneration is not uncommon in intemperate per- 
sons, or in those suffering from prolonged debility, as in phthisis. 
Perhaps its association with the latter disease; is the most frequent. 

In its diagnosis, beyond the fact of enlargement of the liver, witb 
smooth margin and surface, in an enfeebled constitution unaffected 
by the symptoms of other hepatic disorders, there is nothing posi- 
tive. The change may go on undiscovered even by a careful ob- 
server, until after death. 

Anatomically, the liver-cells are gorged with oil ; their nuclei 
being destroyed or obscured. With enlargement, the whole organ 
presents a pale and flabby as well as greasy aspect ; and the latter 
property is obvious to the touch. 

There is no treatment especially appropriate to this affection, 
other than what the constitutional state will point out for itself. 
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Waxy Liver. 

Synonyms. — Amyloid, lardaceous, colloid degeneration of the 
liver. 

This is often an accompaniment of fatty degeneration ; but also 
occurs quite frequently without it. 

Anatomy and Pathology.— The waxy liver is pale or mottled 
in hue, and, when cut, smooth, hard, and dry. It is heavier than 
natural. The degeneration probably begins in the lobular rami- 
fications of the hepatic artery, and extends to the secreting cells. 
Under the microscope these are found to have a pearly look, and 
to have lost their cell-walls and nuclei. The acini or lobules re- 
main very distinctly marked out. 

Fatty degeneration may coexist with the waxy ; and hence they 
have been confounded together. The weight of the liver is modi- 
fied (made lighter) by the presence of fatty degeneration. 

The term amyloid has been given to the waxy or colloid change 
because of a starch-like chemical reaction of the degenerated ma- 
terial. It is hardly to be said that the chemical discussion on this 
point has yet ended. 

Symptoms and Physical Signs. — Anaemia, emaciation, and 
dropsy (with, often, vomiting or diarrhoea, but little or no jaun- 
dice), unexplained by other local or general causes, and occurring 
in a scrofulous, syphilitic, or malarial diathesis, may cause a sus- 
picion of this form of degeneration. 

Examination confirms this if Ave also find the liver uniformly en- 
larged and firm, with at the same time enlargement of the spleen, 
and albuminuria. 

Diagnosis. — Fatty liver does not exhibit so much increase in 
size, and it is of a softer consistence upon pressure ; splenic en- 
largement and albuminuria less often attend it ; and the same is 
true of the dropsy. Syphilitic inflammation of the liver differs 
from it in presenting prominent nodules upon the surface of the 
organ. 

Causation. — Syphilis is the most common predisposing cause 
of waxy degeneration. The tubercular constitution probably conies 
next. It exists most frequently in males. 

There is no especially indicated treatment for this affection. 

Syphilitic Liver. 

Among the organic affections now recognized as displaying 
locally the effect of the syphilitic diathesis, is a form of chronic 
hepatic inflammatory degeneration ; that is, inflammation followed 
by a specific organic change of structure. 

Anatomically, the liver is somewhat enlarged; with an uneven 
surface, from the cicatrices alternating with nodules. This uneven- 
ness may be felt upon palpation through the well of the abdomen. 
The patient is pale, but not jaundiced ; and dropsy is not present 
as a symptom, unless from other organic causes. 

In diagnosis, syphilitic liver is to be distinguished from cancer 
of the liver by the smaller size and softer consistence of the pro- 
jecting nodules in the former, the absence of tenderness on pres- 
56 
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sure, and, usually, by the signs of general syphilis ; as, the marks 
of cicatrized ulcers in the throat, copper-colored blotches upon the 
skin or nodes upon the bones. 

Cancer of the Liver. 

Mostly in middle life, but occasionally even in the young, cancer 
of the liver occurs, and has a more rapid progress than most can- 
cers. The symptoms are, pain in the right side and shoulders, 
with tenderness in the right hypochondriac region, disorder of the 
stomach and bowels, rigidity of the abdominal muscles (especially 
the rectus), debility, emaciation, a cachectic aspect, and asciti s m 
general dropsy. There is usually little or no jaundice. 

Physical exploration shows dulness on percussion below ami 
above the usual limits of the liver; and, on palpation, irregular 
prominences, hard in most cases, but sometimes, in encephaloid 
cancer, soft and elastic. The enlargement may become very ex- 
tensive ; and then all the effects of pressure, upon the portal vein, 
etc., are observed. 

This disease is always fatal ; affording no room for any other 
than merely palliative treatment. Its duration is often less than 
six months ; seldom more than a year. 

Hydatids. 

These are elastic tumors, consisting of cysts, developed around 
echinococci. The latter are the larva? or immature progeny of a 
taznia; they are found not only in the liver, 1 but also in the brain, 
muscles, bones, ovary, uterus, kidneys, lungs, heart, spleen, etc, 
The sac or cyst grows slowly, and may exist for years without 
great disturbance of the health. If any symptoms occur, they are 
indigestion, debility, and dropsy. 

Hydatids are discovered upon inspection and palpation ; the 
liver being considerably enlarged, so as to press up the diaphragm 
and right lung, or to sink far down into the abdomen. On per- 
cussion, besides an irregular line of extended dulness, a peculiar 
jelly-like vibration is sometimes perceptible by the finger used to 
percuss upon. If the tumors be so near the surface and so evi- 
dently elastic as to warrant the operation of exploration with a 
grooved or hollow needle, the fluid drawn out will be very charac- 
teristic. It is colorless, of specific gravity not much above that 
of water (1007-1010), and is free from albumen; it contains a 
large amount of chloride of sodium. 

Sometimes the entozoa within the cyst die, and the sac collapses 
and disappears. In other cases it bursts and is discharged into 
the alimentary canal, the lungs, or externally through (be abdomi- 
nal walls. Slow recovery may then be anticipated. Danger 
always exists, however, that the hydatids may open into the 
pleural or peritoneal cavity, producing pleurisy or peritonitis. In 
a few instances suppurative inflammation occurs in the cyst. 

In the treatment of hydatids, some physicians have been dis- 
posed to confide in the supposed power of iodide of potassium, and 

1 Of 508 cases of hydatids, Cobbold and Davaine found the liver to 
be affected in 216. 
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of chlorate of potassium, taken internally, to cause the absorption 
of the fluid of the cyst, and thus destroy the parasite. But the 
evidence is not such as to justify this confidence. 

Very large and superficial hydatids may, when the diagnosis is 
char, In' tapped, with at least temporary relief to the patient. 
Should this be safely done without cure, it may be repeated, and 
then a gum-elastic tube may be introduced and retained in the 
opening, so as by drainage to induce the shrinking of the cyst and 
the destruction of the ecldnococcus. Dr. Pavy reports success in one 
case with injection of male fern into a hydatid cyst of the liver ; 
its anthelmintic or parasiticide power seeming to be thus shown. 

Dilatation of the Gail-Bladder. 

This may be produced by obstruction of the gall-duct or the 
common bile-duct, or, more rarely, by a morbid formation of serous 
fluid within it, allied to a local dropsy. The diagnosis of this may 
be important, as it may readily be confounded with hepatic en- 
largement. It is to be distinguished from cancer by the great 
amount of jaundice (in most cases), the previous occurrence of 
gall-stone colic (also not invariable), and the more uniform and 
softer character of the swelling. From hydatids the same signs, 
except the softness of the tumor, are distinctive ; and the latter 
grow much more slowly. 

For the treatment of dilatation of the gall-bladder, the reme- 
dies suitable for obstruction of the biliary ducts will be appropriate. 
Surgical interference would, in any case, be very bold practice ; 
unless with the pneumatic aspirator of Dieulafoy. 



CHAPTER V. 

AFFECTIONS OF THE SPLEEN. 

These are necessarily treated of at length in systematic trea- 
tises. It will be enough for our purpose to say a very few words of 
them. The spleen is commonly enlarged in intermittent, remittent, 
and typhoid fevers, and in leucocythcemia ; sometimes in pregnancy 
(Simpson). Bupture of the spleen, causing death, has been several 
times reported. Such an affection could scarcely (i. e., rupture of 
the spleen) be diagnosticated during life. 

Enlargement of the spleen is readily ascertained by inspection 
and palpation. It often increases and diminishes, during and 
between the paroxysms of intermittent (ague-cake). Piorry asserts 
its rapid diminution under cinchonization. Other affections of 
the spleen (inflammation, tubercle, hydatids, etc.) are so generally 
difficult of diagnosis as to have chiefly a post-mortem interest ; 
and they present no clearly recognized indications for treatment. 
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CHAPTER VI. 

AFFECTIONS OF THE KIDNEYS AND 
BLADDER. 

Congestion. 

Causation. — Under exposure to cold, overdoses of cantharideg 
or turpentine, or the disturbance belonging to the differenl inflam- 
matory and febrile complaints, active renal congestion may occur, 
Passive congestion is more common in heart-disease, or pulmonary 
obstruction, as in pleuritic effusion or emphysema, or when pres- 
sure impedes the circulation of the renal veins or vena cava, as in 
pregnancy or abdominal tumors. 

Symptoms. — Pain in the lumbar region, sometimes with tender- 
ness on pressure on each side of the spine. Scanty urination, the 
fluid being high-colored, sometimes bloody, or containing albumen. 
Certain cases exhibit under the microscope fibrinous casts. 




Red Deposit from Urine in Intense Renal Hyperemia. 



Diagnosis.— It is only occasionally difficult to distinguish tins 
condition from Bright's disease. Active congestion begins abruptly, 
under a recognizable cause. Passive congestion shows a depend- 
ence upon some other organic affection, and, although variable, 
is not progressive. They are thus distinguishable from advancing 
and more "or less permanent disease of the kidneys. 
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Treatment. — For active congestion, cupping the lumbar region, 
abstracting blood according to the state of the patient. Purga- 
tion, by castor oil, or citrate or sulphate of magnesium. Then, the 
warm bath or hip-bath, continued for some time. 

Uraemia. 

Definition. — The retention in the blood of the material which 
it is the function of the kidneys to excrete ; from the suppression 
of their action. 

Symptoms. — When well-marked, headache, dimness of vision, 
vomiting, diarrhoea, convulsions, and stupor ; ending in fatal 
coma. 

Pathology. — The question as to what is the immediate toxic 
agent in uraemia is not yet fully determined ; i. e., whether it is 
urea, or an ammoniacal educt from its decomposition in the blood. 
In the absence of demonstration of the latter, the former is most 
probable. A further view has recently been urged ; that it is 
unchanged creatin, creatinin, and other extractives, that contami- 
nate the blood. 

Treatment. — This must vary with the circumstances of the 
production of the suppression ; but the great indication is to depu- 
rate the blood — by the kidneys if they can be restored to action, 
and by the aid or substitution of the bowels and skin. For this 
end, the warm bath, or the hot air, or warm vapor bath may be 
of great service. So may cupping or counter-irritation by mustard 
or tincture of iodine over the small of the back. Saline cathartics, 
even hydragogues, may be given to such patients as have strength 
to bear them ; as cream of tartar, Epsom salts, elaterium, or 
croton oil ; the last two most rarely. Lemonade drunk freely is 
often one of the best of diuretics. Others will be mentioned here- 
after, in connection with dropsy. 

Nephritis. 

In the present state of urinary pathology, it is common to 
merge the topic of inflammation of the kidney (except suppura- 
tive pyelitis) as distinct from active renal congestion— in Bright 's 
disease. If this be questionable as a matter of pathological 
system, it has at least practically no disadvantage ; as the symptoms 
of nephritis are included in one or other of the affections named ; 
and so is its treatment. We may submit therefore to the usage 
of authority upon this point, without hesitation. The symptoms 
of acute pyelitis (inflammation of the pelvis of the kidney) are 
essentially those of renal congestion, intensified ; with tenderness 
on pressure over the kidney, and fever, until suppuration is estab- 
lished ; then, purulent discharge for a variable time from the kid- 
neys. Before pus appears, blood, in small quantity, mucus, and 
renal epithelial cells may be found in the urine. A tumor in one 
of the lumbar re<jions may precede for a while the escape of the 
pus. To such a slate of things the term pyonephrosis is sometimes 
(though not desirably) applied. Hydronephrosis is a dropsical accu- 
mulation of water in the kidney. 
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Bright's Disease. 

Definition. — Albuminuria, dependent upon structural change 
in the kidneys ; or, to speak, perhaps, more correctly, disease of 
the kidney, characterized by albuminuria and dropsy. 

Varieties or Stages. — Authorities differ as to the discrimina- 
tion of these. Bright believed there were three varieties. Dr. 
G. Johnson asserts two — the desquamative and non-desquamative 
nephritis. Frerichs considers them to be stages of the same affec- 
tion, and admits three stages, essentially, of hyperemia, exudation, 
and degeneration. Anatomically, we have the large, smooth, white 
kidney, the small, smooth kidney, the granular unamtructcd kid/ney, 
and the granular contracted kidney. AVe may safely follow Roberts, 
in dividing Bright's disease, first, into acute and chronic. The latter 
is then divided into, 1. Cases which have lapsed from the acute 
state (smooth, white, generally large kidney); 2. Cases chronic 
from the beginning (granular, red, contracted kidney); 3. Cases 
associated with waxy or amyloid degeneration of the kidneys. 

Causation. — Bright's disease is one-third more common in 
males than in females. The greater number of cases occurs be- 
tween the ages of 45 and G5. Acute Bright's disease is most often 
produced by cold and dampness ; next by scarlet fever, preg- 
nancy, or violent intemperance. The acute form is most common 
iu early life. 

Chronic Bright's disease is also greatly promoted by exposure 
to cold and wet; and is caused moreover by abuse of spirituous 
liquors, very often. Other predisposing causes arc gout, constitu- 
tional syphilis, and affections of the bladder and urethra. 

Symptoms. — Acute Brighfs Disease. — After exposure to cold, or 
a drunken fit, or scarlet fever, the patient is seized with chilliness, 
headache, nausea, vomiting, pain in the back and limbs, checking 
of perspiration, and oppression in breathing. Fever follows ; and 
the face, trunk, and limbs become puffy with anasarca. Effusion 
may also occur into the pleura or peritoneum. 

The urine is scanty, heav}', and dark in color, from the pre- 
sence of blood ; and very albuminous. The disposition to void 
it occurs more frequently than during health. The deposit from 
it, under the microscope, shows blood-corpuscles, loose renal epi- 
thelium, free nuclei, tube-casts, and shapeless masses of fibrin and 
debris. 

After one, two, or three weeks, or even a longer period, the 
attack proceeds to one of three terminations : recovery, death, or 
lapse into the chronic state. Death results through uramiia, or 
from secondary pneumonia, pleurisy, peritonitis, pericarditis— or 
hydrothorax, oedema of the glottis, hydrocephalus, or ascites. 
Probably two-thirds or more of the cases of acute Bright's disease 
recover. 

Treatment. — Cupping the loins, hot water or hot air or 
"blanket" bath, active purging, as with cream of tartar and jalap, 
or citrate of magnesium, and diaphoretics, as citrate of potassium or 
liquor amnion, acetat. Mercury is not recommended. The diet 
should be Zf'omYZ and simply nutritious. 

Chronic Brighfs Disease. — This approaches so slowly as seldom 
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to be detected until after the lapse of months or years. Gradual 
loss of strength, pallor or puffiness of the face, shortness of breath, 
and frequent disposition to urinate, are early signs of it. But 
they are not always present ; the denouement of the disease may be 
by a convulsion, oedema of the lungs, amaurosis, or some violent 
local inflammation. 



Fig. 293. 




a a. Epithelial Casts ; bb. Opaque Granular Cast; from a case of Acute Blight's 

Disease. 

Symptoms of a well-marked case (not all present in every in- 
stance) are : albuminous urine, deposits of tube-casts and renal 
epithelium, dryness of skin, frequent micturition, especially at 
night, general dropsy, or local effusions into the cavities, indiges- 
tion, ansemia, ursemic effects (headache, dizziness of sight, con- 
vulsions, coma, vomiting, diai*rhcea), enlargement of the heart, 
and secondary inflammations. Bronchitis is especially common. 

The progress of the case is usually interrupted by exacerbations 
and intervals ; each fresh attack leaving the patient manifestly 
worse than before. Such attacks much resemble acute Bright's 
disease ; they are sometimes referred to known causes ; the inter- 
vals may last weeks, months, or even years. 

In prognosis, the tendency is always toward a fatal result. 
About one-third die of urcemic poisoning. A considerable number 
die of local dropsical effusions. One-fifth from secondary pneu- 
monia, pericarditis, or pleurisy. The rest, by exhaustion from 
anaemia, indigestion, and anasarca, or the complications of apoplexy, 
cirrhosis, phthisis, intestinal ulcerations, etc. 

Diagnosis. — The presence of albumen in the urine, with dropsy, 
not of sudden origin or brief duration, is pathognomonic of this 
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affection. The tests for albumen, by heat and nitric acid, are 
readily applied. The microscope will show also free renal epi- 
thelium and tubular casts in the urine ; in advanced cases, toe 
casts are sprinkled with oil-dots. The solids of the urine, espe- 
cially the urea, are reduced below the normal amount. 



Fig. 204. 




"Waxy Casts, from a case op Chronic Brioht's Disease. 

Pathology. — Degeneration of the structure of the kidney in- 
duces albuminuria, by allowing the serum of the blood to pass 
almost unchanged through the cortical substance into the tvbuM 
uriniferi. The deficiency of urea is due to the same impairment 
of secreting power. The consideration of the different varieties 
of renal degeneration would be too complex a subject for these 
pages. The reader is referred for it to the standard treatises on 
the subject. 

Treatment. — The indications in every case of Bright's disease 
are — 1. To hinder the progress of structural change in the kidney ; 
2. To prevent uraemia and secondary inflammation ; '.i. To palli- 
ate concomitant symptoms or states, as anaemia, dropsy, dys- 
pepsia, etc. 

Regimen or hygienic management is of the utmost importance 
for the first of these ends. Avoidance of exposure to cold, wet, 
or great fatigue ; the reform of intemperance, if it has existed, or 
of other excesses — will be indispensable. Clothing should be 
sufficiently warm, with flannel next to the skin. Bathing fre- 
quently, at such temperature as is borne without either chill or 
relaxation, is to be recommended. The bowels should be kept 
regularly open. Nourishing diet, of which milk may generally 
be part, is of consequence. 
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Iron will do more good than any other medicine, unless it be 
cod-liver oil in persons of strong stomach. The}' may be very well 
combined. The tincture of the chloride of iron is as good as any 
other chalybeate, as a general rule. With some, the citrate of 
iron in solution, or a carbonate or the iodide, will agree more 
readily. 

It is very doubtful whether astringents ever check to advantage 
the waste of albumen through the kidneys. If any be worth the 
trial, it is ammonio-ferric alum. Counter-irritants over the kid- 
neys, unless of the mildest character (tinct. iodin., emplastr. picis, 
etc.), will not do any important good in chronic Blight's disease. 

For the dropsy, warm baths and h}'dragogue cathartics are ad- 
vised. Of the latter, cream of tartar and jalap, together, are the 
favorites : 2 to 3 drachms of the bitartrate with 10 to 20 grains of 
jalap two or three times a week. If serious dropsical accumula- 
tion threaten life, elaterium (gr. £ or ^ every four hours, in pill, till 
it acts) may be given. But it is a decided mistake to harass the 
patient constantly with exhausting purgation. It is to be remem- 
bered that it can act only as a palliative, removing part of the 
effects of the malady, not the disease itself. 

If the warm bath do not agree, or fail to produce diaphoresis, 
those who have access to it should try the hot air bath, at 130° to 
150° Fah. This rarely fails to produce free perspiration. For 
weaker invalids, the vapor bath is available. 

Of diuretics, acetate of potassium, spirit of nitrous ether, and in- 
fusion or compound spirit of juniper will be least likely to disap- 
point. But all will not unfrequently fail. 

Then we have as a resource (where tapping for ascites is not 
demanded) for the relief of great oedema, the use of incisions with 
a lancet, or needle, in the swollen legs and feet. Some prefer a 
number of small incisions with an abscess lancet plunged through 
the skin of the calf and dorsum of the foot. It is possible that 
erysipelas may follow ; but this danger will be lessened by re- 
peated warm sponging of the limbs, washing them with diluted 
glycerin, or inunction'with lard or cold cream. 

The amplications of Bright 's disease must be treated according 
to their own indications, on general principles— bearing in mind 
always the degenerative and asthenic tendencies belonging to the 
malady itself. 

Diabetes Mellitus. 

Synonym.— Glycosuria. 

Definition.— Excessive urination, with the presence of sugar 
in the urine. 

Causation.— Twice as many men as women have this disease. 
It is most frequent among young and middle-aged adults ; the 
mortality from it being greatest from fifteen to fifty-nve. _ It is 
more common in cities and manufacturing districts than m the 
open country. Occasionally it is hereditary. 

Exciting causes appear to be, exposure to cold and wet ; drink- 
ing cold water largely when heated : excessive use of saccharine 
food ; intemperance ; violent emotion ; febrile diseases ; and or- 
ganic affections and injuries of the brain and spinal cord. 
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Symptoms and Course. — Beginning insidiously, with malaise 
and slight loss of flesh, urination becomes excessive, with corres- 
ponding thirst, and very often bulimia or excessive appetite ; ema- 
ciation is progressive ; the skin harsh and dry ; the tongue, glazed 
and furrowed, the mouth clammy ; the sexual and mental powers 
fail by degrees. Lastly, hectic fever, oedema of the limbs, diar- 
rhoea, and often all the symptoms of pulmonary consumption ter- 
minate the case. 

Complications. — Tuberculization of the lungs occurs in nearly 
half the cases of diabetes mellitus which last over a year or two. 
Inflammations of an asthenic type are common in all the organs. 
Boils and carbuncles are very frequent. Gangrene of the lower 
extremities has been several times observed. Amblyopia (obscure 
vision) is present in about one-fifth of the cases. Cataract gene- 
rally forms in cases of long standing; but may lie absent alto- 
gether in those of less than two years' duration. 

Diagnosis. — The detection of sugar in the urine, not tempo- 
rarily, but for a considerable time, is of itself sufficient to make 
out the case. (See Chemistry. ) 

Prognosis. — llecovery is not impossible in diabetes ; but a 
large majority of cases end in death. Amelioration — keeping the 
disease in abeyance — is often an attainable end. The younger 
the patient in whom the disorder begins, the less ultimate hope. 
In old persons glycosuria seems more often compatible with tolera- 
ble health for a long time. Cases traced to mental emotion or to 
injuries are somewhat more hopeful than those of indistinct 
origin. 

Amblyopia, cataract, and albuminuria, as well as phthisical 
symptoms, mark the ease as incurable. Considerable diminution 
of the sugar, or of the water, passed, is always a favorable prog- 
nostic. But the diabetic patient is much more liable than others 
to those inflammatory complications which, on slight exposure, 
may hasten the termination of life. 

Treatment. — No direct control over the sugar-forming pro- 
cess in the body has yet been obtainable by medicine. But, 
although it w r ould seem that simply diminishing the formation of 
sugar by withholding material for it ought not to be expected to do 
much good, it does prove beneficial. The most important measure 
yet devised in the management of diabetes is, the prohibition of 
sugar and starch, and of everything which can yield them, as food. 
Bread, except bran bread, which is almost free from starch, pota- 
toes, and nearly all vegetables and fruits must be excluded. The 
safe exceptions are, the cabbage, broccoli, onions, spinach, celery, 
and lettuce. Of animal diet, milk and liver are forbidden articles. 
All meats, eggs and butter, and jellies are allowable. Gluten 
bread is made in France, on Bonchardat's plan, without starch, 
inflated by machinery with carbonic acid or compressed air. Tea 
or coffee may be sweetened with glycerin (chemically pure, as 
Bower's or Price's). Spirits, wines, and beer should be avoided 
unless called for by positive weakness ; if that exist, the least sac- 
charine should be preferred, as sherry, claret, or whisky, in mini- 
mum quantities. There is no advantage in restricting the amount 
of waiter taken to quench thirst. Variety of diet, of course, within 



CYSTITIS. 



(ho prescribed limits, is important, to prevent disgust and loss of 
appetite. 

Of medicines, none have been yet shown to do much service in 
checking the disease. The most positive influence in diminishing 
the diuresis belongs to opium ; but this does not appear to inter- 
fere with the progress of the disease. Various drugs have been 
tried, and lauded greatly by different users ; but their effects will 
not bear scrutiny -without disappointment. Among them the most 
prominent are alkalies, yeast, rennet, pepsin, iron, quinine, crea- 
sote, alum, iodine, nitric acid, turpentine, and the inhalation of 
oxygen. Even free ingestion of sugar has been freely experimented 
with ; but in vain. A therapeutic remedy for diabetes remains to 
be discovered. 

Cystitis. 

Definition.— Inflammation of the bladder. 
A'auieties. — Acute and chronic ; idiopathic, traumatic, second- 
ary. 

Causation.— Blows or other injuries ; the presence of gravel, 
or a calculus, or hydatid vesicles from the kidney ; irritating diu- 
retics ; or decomposing urine retained by stricture, may induce 
acute cystitis. The continuation or frequent repetition of the same 
causes produces " chronic inflammation." 

Symptoms : Acute Cystitis. — Pain in the vesical region ; fre- 
quent desire to pass water, with burning in the urethra, and te- 
nesmus, or disposition to bear down or strain. There is fever, 
alternating with chills. The bladder may sometimes be felt as a 
small round swelling, sensitive upon pressure. In bad cases, there 
are nausea, anxiety, delirium, and cold perspiration ; the scantily 
passed urine becomes purulent and bloody, alkaline and fetid. 

Chronic Cystitis has usually much less severity of symptoms ; but 
it may be very distressing from the tenderness and irritability of 
the bladder, and the frequent disposition to urinate, with dysuria. 
Tin' urine is either mucous or muco-purulent. 

Treatment. — Acute cystitis, with perfect rest, may need leech- 
ing or cupping above the pubes or (leeching) at the perineum. 
As a laxative, castor oil is apt to be the best. Warm hip baths 
will be very soothing. Flaxseed tea may be taken freely. Opium, 
hyoscyamus, or belladonna may be called for by great pain or ner- 
vous irritability. Opium or belladonna suppositories or laudanum 
enemata, will answer best if anodynes have to be repeated often. 
In chronic cystitis, local depletion is much less likely to do good. 
The other measures named may be suitable from time to time ; also 
injections of lime-water and glycerin, or weak solution of nitrate of 
siiver, or of sulphate of copper, or acetate of lead, in water or in 
glycerin, may be serviceable. Cathctcrism may at times be indis- 
pensable, both in acute and chronic cystitis ; but it should be 
avoided if possible, on account of the mechanical irritation of the 
instrument. 

For Calculus (Stone and Gravel) see Surgery. 
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CHAPTER VII. 

AFFECTIONS OF THE KESPIRATOltY 
ORGANS. 

Pneumonia. 

Definition. — Inflammation of the substance of the lung. 

Varieties.— According to its seat ; single, double, Lobular. Ac- 
cording to causation; idiopathic, from cold and wet ; traumatic, 
from injury ; tuberculous, in phthisis ; and typhoid pneumonia. 

Symptoms and Course. — A chill or stage of depression, fol- j 
lowed soon by fever, with oppression in breathing, dull pain (not 
always present) in the chest, and sometimes short cough. Deli- 
rium is common. Temperature of the body high, especially on the 
4th or _5th day ; sometimes, in the evening, reaching 104° or 1060 
Fahr. in the axilla. Secretions scant, as in other febrile si 
Urine containing an excess of urea, but deficient especially in the 
chlorides, in the middle period of the attack. Expectoration com- 
mences about the third day usually, the sputa being composed of 
mucus, lymph, and blood mixed together, making the runty sputum 
of pneumonia. In this an excess of chloride of sodium will be found 
by testing with nitrate of silver. 

The height of the attack is generally reached between the 5th 
and the 7th day ; after which the temperature declines, and, in 
favorable cases, all the symptoms subside. In others, oppression 1 
in breathing, and prostration increase ; cough deepens, and ex- 
pectoration becomes more abundant, at last purulent. Death sel- 
dom occurs before the sixth, and may be as late as the twentieth 
day. 

Stages. — 1st, that of congestion or engorgement, and the com- 
mencement of exudation ; 2d, that of exudation and red hepatiza- 
tion ; 3d, that of gray hepatization, softening, or purulent infiltra- 
tion. 

Physical Signs. — These differ in the three stages. In the first t 
they are, moderate dulness of resonance on percussion over the 
affected lung, and, on auscultation, after the first day or two, the 
fine crepitant rale. 

In the second stage, decided dulness on percussion, no rale, but, 
instead, bronchial respiration and bronchophony ; with increased 
vocal fremitus. In the stage of softening or suppurative infiltra- 
tion (gray hepatization), dulness on percussion, and coarse crepi- 
tant or mucous rale. 

When resolution follows the second stage, as in most cases of 
recovery, the bronchial respiration gives way to returning fine 
crepitation (crepitus redux) ; and then the dulness of resonance 
on percussion also gradually disappears. 
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TERMINATIONS. — Resolution ; death in the second stage from 
asphyxia ; death from exhaustion in the third stage ; recovery 
after the third stage (uncommon) ; ahscess ; gangrene of the lung. 

MORBID Anatomy. — The lower or middle lobe is almost always 
the scat of the disease. Should death take place (as it rarely does) 
in the first stage, the lung would be found somewhat swollen, 
dark-red, inelastic (splenization), and filled with blood or bloody 
serum. It will still float in water, though heavier than healthy 
lun<*. It is easily torn. 

In the second stage, of hepatization, the lung is no longer 
spongy, but presents considerable resemblance to the liver; al- 
though a finger may be easily thrust through it. When entirely 
hepatized, it will not float in water, the air being displaced from 
the cells by the exudation of coagulable lymph. 

Fi£. 295. Fig. 296. 





Microscopic Characters op 
Contents op an Air-vesicle in 
Gray Hepatization : Granules, 
Lung in state op Red Hepatization. exudation corpuscles, pus-corpus- 
cles, and epithelium. 

The third stage consists in the degeneration (in the absence of 
more favorable "resolution by absorption) of the exudation. Tins 
occurs by (inundation, softening, and suppuration. Mostly the 
latter is infiltrated ; occasionally an abscess forms. In gray hepa- 
tization, the lung is solid, impermeable to air, with a granite-hke 
appearance of red and white points on section. It sinks in water, 
but is more easily torn or crushed into a pulp than m the second 

stage. , ■ • ti i 

Diagnosis —The only affections with which pneumonia is likely 
to be confounded are pleurisy, bronchitis, and phthisis. In chil- 
dren, collapse of the lung has been mistaken for lobular pneu- 

From pleurisy, it is known by the absence of the sharp pain 
belonging to the latter, and by the crepitant rale and rusty sputa 
From bronchitis, by the dulness on percussion, ™\ b ™ n ™^ 1 
respiration, and bronchophony. From phthisis, by its sudden 
onset, fine crepitation, and sputa, as well as by the acute violence 
of the attack. Latent pneumonia sometimes complicates fe\ eis, etc 

Prognosis.— Simple pneumonia, of one lung, m a young ana 
previously healthy person, ought, under favorable circumstances 
and judicious treatment, always to be recovered from In the 
aged, it is dangerous ; and double pneumonia is so at all penods 
57 



674 



PRACTICE OF MEDICINE. 



of life, though good recoveries do occur. It is double in about one 



Among the unfavorable signs — most of which are obvious— arc 
expectoration of pure blood in the first stage, aud albuminuria iu 
the second. 

Treatment. — This remains to be a guestio vexata. 

Pro"bably five cases in six would recover without the abstraction 
of blood. Old persons and those of feeble system will neither bear 
nor require it. 

Cupping between the shoulders may, in many cases, take the 
place of venesection; in some, it may follow this. The early 
administration of a vigorous purgative, as Epsom salts or citrate 
of magnesium, is proper, in the absence of any special contraindi- 
cation. 

Tartar emetic, in the dose of one-eighth to one-quarter of a grain 
for an adult, every two or three hours, may, according to many 
authorities, be continued during the height of the febrile stage. 
For this, as for bleeding, the indications are to be found not in the 
physical signs of pneumonia, but in the general condition of the 
system ; not in the crepitant rale, but in the hot skin, hard or else 
oppressed pulse, pain and dyspnoea, and more or less darkly flushed 
face. After the height of the attack, small doses of ipecacuanha 
may be substituted for the antimonial; or nitrate of potassium, 
gr. x, every two hours. Dr. Todd preferred acetate of potassium. 

Asthenic pneumonia requires a different treatment; and the 
same will apply to the third or suppurative stage of all cases. 
Support may be required, in a few cases, even from the first ; by 
beef-tea, wine, or spirits (best with nourishment, as in punch), 
quinine, or ammonia. In hospital, some cases may recover under 
this plan alone; but they are the exceptions. Some cases, in 
which bleeding or cupping will be proper in the first stage, before 
the fourth day, may require beef-tea in the second stage, and quinine 
later. A large blister over the affected part is generally useful 
about the fifth, sixth, or seventh day of the attack. 

Typhoid pneumonia is a term not always uniformly applied, it 
means, sometimes, or with some authors, inflammation of the 
lungs complicating typhoid fever; others include under it all 
cases of asthenic pneumonia. More generally, however, it desig- 
nates that form of the disease in which epidemic or endemic inllu- 
ence has impressed a peculiar character. Malarial regions espe- 
cially exhibit this, in the " winter fever" or typhoid pneumonia 
of our Southern States. Early and great debility, out of propor- 
tion to the local symptoms, with a tendency to low delirium, and 
to remittence, mark this disorder. In treatment, it bears little or 
no depletion, hardly the reduction of excitement by tartar emetic 
or veratrum viride. Diaphoretics first, as ipecac, $ a grain, with 
the same amount of calomel, and five or ten grains of nitrate of 
potassium, every three hours ; or liquor ammonii acetatis, or solu- 
tion of acetate of potassium ; then quinine, when the need of a tonic 
is apparent, which may be very early ; with strong liquid nourish- 
ment, and moderate counter-irritation ; these are the measures 
usually proper in typhoid pneumonia. 
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Pleurisy. 

Definition. — Inflammation of the pleura. 




Varieties. — Single or unilateral, and bilateral or double ; idio- 
pathic, traumatic, and secondary, e. (/., tuberculous, cancerous. 

Symptoms and Course.— Generally, after a chill or cold stage, 
sharp pain in the side, impeded and accelerated respiration, short, 
sharp cough, and fever. The pain centres in the infra-mammary 
or lower axillary region ; it is often intense, and is increased by a 
long breath, by coughing, pressure, or lying on the affected side. 
The pain and fever lessen after effusion has occurred ; but the 
dyspnoea may then be increased. It is, after that period, most 
comfortable to lie on the diseased side, so as to allow of free 
breathing by the other lung. Acute pleurisy is often recovered 
from without any considerable effusion. When the latter does 
occur, absorption mostly follows. If not, life is endangered by 
interference with respiration. At first serous, constituting one 
form of hgdrothorax, the fluid may become purulent ; this is em- 
pyema. The term false empyema is sometimes given to a collec- 
tion of pus in the pleural cavity from the rupture of an abscess in 
the lung. Pneumothorax is the accumulation of air in the cavity 
of the pleura ; hydro-pneumothorax, of water and air together. 
Both of these are most common in tuberculous pleurisy, i. e., in 
the course of a case of pulmonary phthisis. 

Stages. — In severe pleuritis there may be, 1, the adhesive ; 2, 
the effusive ; 3, the suppurative stage. In more favorable cases 
the 3d stage is that of absorption. 

Physical Signs. — Of the 1st stage, deficient elevation of the 
rihs in breathing, feeble respiratory murmur on the affected side, 
and friction sound. 2d stage, dulness of resonance on percussion, 
bronchial respiration, bronchophony, sometimes azgophony. When 
the effusion becomes very copious, bulging of the side occurs, sup- 
pression of respiratory sound and of vocal resonance and vibration, 
with exaggerated or puerile respiration on the sound side. Dis- 
placement of the heart may take place if it is on the left side ; of 
the liver if on the right. There is no physical sign by which em- 
pyema can be distinguished from serous effusion ; but irritative 
fever usually accompanies empyema. 

Absorption following extensive effusion allows retraction and 
depression of the chest on that side, from the slow or imperfect ex- 
pansion of the lung. Then return, first, bronchial respiration 
and voice, or segophony, and gradually the normal respiratory 
murmur. Sometimes, from adhesions of false membrane oyer the 
lung, permanent depression of the thorax on that side is left. 

During effusion, its fluid character as well as extent may be 
shown by percussion in different positions. Sitting up, it falls 
forward, and rises to a higher line in front ; lying on the back, 
the dulness, from gravitation, may fall much lower in the anterior 
region. Sometimes adhesions prevent this. Succussion, or sudden 
shaking of the chest of the patient, may produce an audible splash- 
ing, if the ear be over or near the affected side. By ocular inspec- 
tion and measurement, the changes in the amount of the effusion 
may be estimated from time to time. 
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Morbid Anatomy.— In the early period, general redness and 
vascular injection of the pleura, with bands of whitish and more 
or less translucent or opaque coagulable lymph, causing adhesions 
of the pulmonary and costal pleura. Later, serous, Banguinolent 
or purulent effusion, in variable quantity, and sometimes displace- 
ment of the heart, lungs, and liver, and bulging of the ribs and 
intercostal spaces. 

Diagnosis. — From pneumonia, pleurisy is known in the heighl 
of the acute attack by the sharpness of the pain, the tril lion 
sound, and absence of crepitant rale and of dulness on percussion, 
After effusion, especially by the change of the line of dulness with 
change of position, sitting and recumbent ; by the bulging ; and 
the degree of diminution of vibration of the walls of the chest when 
speaking. 

From intercostal neuralgia, pleurisy is distinguished by the ab- 
sence of fever and friction sounds in the former, and the non- 
increase of the neuralgic pain upon inspiration. Congestion, in 
some rare cases, attends neuralgia ; the diagnosis is then more 
difficult. In intercostal muscular rheumatism, there is slight in- 
crease of pain in breathing deeply, but as much in moving the 
arms ; and the pain is much less acute, and generally without 
fever. 

Prognosis. — Pleurisy is rarely fatal ; though death may occur, 
from very abundant effusion in bilateral pleuritis, or, with empyema 
in the unilateral, through gradual exhaustion. 

Causation. — Exposure to cold and damp is the ordinary ex- 
citing cause of "idiopathic" pleurisy. Fracture of the rib, punc- 
tured wounds, etc., may cause traumatic pleurisy. In the coi i 
of phthisis, it not uncommonly occurs by extension of the disease 
from the lung. Cancer of the chest may produce it in an analogous 
manner. 

Treatment. — In young and vigorous persons, more confidence 
may be placed in early antiphlogistic treatment than in pneumonia. 
Leeches or cups may follow, or be used instead of, venesection in 
doubtful cases. Tartar emetic, after a free purge, may be given, 
^ to \ of a grain every two or three hours, with \ to 1 grain of 
opium. Some practitioners add calomel, £ grain to 1 or 2 grains 
every two or three hours. When fever subsides, or vomiting oc- 
curs, the antimony should be withdrawn ; the opium and calomel 
maybe continued, while the pain lasts, carefully Avoiding over- 
narcotism by the former, and salivation by the latter. 

As soon as the heat of skin has considerably abated, if the 
pain continues, a large blister should be applied over the affected 
part. 

For the effusion, diuretics, as squill, juniper berry infusion or 
compound spirit, acetate or bitartrate of potassium, etc., maybe 
used. Iodine, in Lugol's solution, and iodide of potassium alone, are 
often advised. Repeated blistering sometimes has excellent effect 

When life seems to be threatened by exhaustion from dyspnoea, 
owing to large effusion not becoming absorbed, paracentesis, or 
puncture of the chest, is proper. Dr. Bowditch's plan is the best 
for this. He uses Dr. Wyman's apparatus, which is a trocar, with 
a silver canula having a stopcock, and capable of being connected 
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with a syringe by an intermediate piece, also having a stopcock, 
both <«cks acting the same way. The operation is performed 
while the patient is sitting up, if able, or lying over the edge of 
the bed. The puncture is made somewhere between the seventh 
and tenth ribs, just behind their angles ; making sure first of the 
position of the liver and spleen, so as to avoid them. Dieulafoy's 
pneumatic aspiration has been recently found to be an available 
method in thoracentesis. 

In chronic cases of pleuritic effusion or empyema, the strength 
of the patient requires usually to be supported by good diet, and 
sometimes by tonics. This, in empyema, is often the most im- 
portant part of the treatment. 

Abscess of the Lung. 

In rare instances, inflammation of the lung, active or latent, 
may terminate in abscess. Before rupture, dulness on percussion, 
bronchial respiration, and dyspnoea proportioned to the size of the 
abscess, are present. When an opening occurs, allowing the mat- 
ter to escape into the bronchial tubes, the rather sudden commence- 
ment of purulent expectoration should attract attention. Then 
the physical signs of a cavity are discoverable by percussion and 
auscultation ; amphoric or tympanitic resonance on percussion, 
cavernous respiration, metallic tinkling, etc., varying with circum- 
stances. As is the case with pleuritic empyema, pulmonary ab- 
scess may communicate externally by a spontaneous opening. 

The principal importance of abscess of the lung consists in the 
possibility of mistaking it for phthisis. The points of difference 
will be alluded to in connection with that disease. 

Pulmonary Gangrene. 

This may occur in pneumonia from extreme violence of the in- 
flammation, or from a depressed state of the system ; also, from 
cancer within the chest, pyaemia, etc. It is rare, but more com- 
mon than circumscribed abscess of the lung. Unless very nar- 
rowly limited, pulmonary gangrene is always fatal. Its signs are, 
coarse mucous rale, taking the place of the vesicular murmur in 
the lower part of the lung, with copious brownish and offensively 
fetid expectoration, dyspnoea, and great prostration. 

In bronchitis, occasionally, temporary fetor of the expectoration 
and breath may simulate gangrene ; but transiently, and without 
the above symptoms. 

The treatment of pulmonary gangrene must be, of course, sup- 
porting and antiseptic. Alcoholic stimulants, rather freely given, 
will be proper, with concentrated liquid food, as beef-tea. Sub 
phite of sodium (ten grains in solution every three hours) may be 
tried ; or chlorine water, a tcaspoonful or two every two or three 
hours. 

Emphysema of the Lung. 

Tins is dilatation of the pulmonary air-cells of one or both lungs. 
It may accompany prolonged asthma, or may follow chronic bron- 
chitis. Its symptoms are, dyspnoea , and, when extensive, blueness ot 
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the lips, cyanosis, from interference 
with the circulation through the 
lungs ; in many cases wheezing 
respiration. The physical Bigna 
are, bulging of the chest, increased 
clearness of resonance on percus- 
sion, and feeble inspiratory mur- 
mur with prolonged expiratory 
sound ; sometimes displacement 
of the heart or liver. It is most 
easily mistaken for pneumothorax 
lint, in the latter, the resonance on 
percussion is more tympanitic, the 
inspiratory murmur still feebler, 
or quite absent, and there is no 
prolonged expiratory sound ; he- 
sides which, the concomxtanls of 
pneumothorax usually serve to 
distinguish it. 



Collapse of the Lung. 

In hooping-cough or in severe bronchitis, especially in children, 
obstruction of a considerable air-tube may lead to an exhaustion 
of air from the cells supplied by it, and a return of that portion of 
the lung to the uncxpanded condition (atelectasis) of foetal life. 
The same state may occur in other conditions, from debility. It 
was formerly always mistaken for lobular pneumonia. It is usually 
fatal, unless very much limited. 

Signs of it (often difficult of determination, however) are, mode- 
rate dulness on percussion, with absence of the murmur of respi- 
ration ; and, in some cases, an inward motion or recession of the 
lower ribs during the effort at inspiration. 

Bronchitis. 

Varieties. — Acute and chronic ; general, capillary ; plastic, 
rheumatic, and syphilitic bronchitis. 

Symptoms and CouPvSE. — Systemic depression, followed by 
fever ; tightness and soreness of the upper and anterior part of the 
chest ; cough, at first short, dry, and tight, later, deeper and looser, 
with expectoration ; the latter being at first mucous, in ran; in- 
stances pseudo-membranous, in severe cases at a late stage puru- 
lent. 

Capillary bronchitis is marked by greater dyspnoea and tendency 
to early depression and prostration. 

Chronic bronchitis is often free from febrile symptoms, the 
cough and expectoration, with slight dyspnoea, characterizing it. 

Physical Signs. — No dulness on percussion, except in case of 
collapse of part of a lung from obstruction ; sonorous rhonchus and 
sibilus, eenerally, though not quite always, on both sides of the 
chest ; varying from time to time, in seat, character, and loud- 
ness. In capillary bronchitis, extended mucous, crepitant, or 
subcrepitant rales, closely resembling the fine crepitation of pneu- 
monia. 
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Diagnosis.— No difficulty exists except in distinguishing chronic 
bronchitis from phthisis. Absence of dulness on percussion and 
of the signs of excavation, are most important ; the expectoration 
also is whiter and of less weight in bronchitis ; and there is no 
hectic fever. 

Prognosis. — Acute bronchitis is dangerous in old persons and 
young children ; seldom fatal in vigorous middle life. The capil- 
lary form is always most serious ; death taking place sometimes 
from the 10th to the 12th day. Chronic bronchitis is not often 
fatal, even by exhaustion ; but it may last an indefinite time, even 
many months. 

TREATMENT. — Abortive treatment of a "cold on the chest" 
may sometimes be effected within the first twenty-four hours, by 
taking, at bedtime, a glass of hot lemonade or ten grains of Dover's 
powder after a warm mustard foot-bath. Should this fail or be 
omitted, a brisk saline purgative should be given, of Epsom or 
liochelle salts, or citrate of magnesium. Then, when the fever is 
high, cough very tight, and breast sore, tartar emetic should be 
advised, i to { grain every two or three hours, with frequent 
draughts of flaxseed tea or some similar demulcent. A large .sina- 
pism over the upper sternal region will aid in giving relief ; and so 
will friction with oil of turpentine. 

In milder cases, or where the strength of the stomach is doubt- 
ful, syrup of ipecacuanha, 5 to ^ drachm every two or three hours, 
will answer ; and it should be continued until the cough softens and 
the breathing becomes easier. Then syrup of squills may follow, 
in fluidrachm doses, every three or four hours. When the cough 
is troublesome at night | to 1 fluidrachm of paregoric may be 
added at bedtime ; or through the day, occasionally, if coughing 
be very violent or frequent. Opiates do the most good, however, 
after some loosening of the cough with free expectoration. When 
the fever has abated, and especially if dyspnoea continue, a blister 
may be applied over the sternum. 

In capillary bronchitis, or in the ordinary form in the aged and 
feeble, instead of tartar emetic the more stimulating expectorants 
may be required, as senega, in decoction or syrup, chloride or car- 
bonate of ammonium, with quinine and beef-tea, wine-whey, or 
whisky-punch. Inhalation of steam, alone, or from infusion of 
hops, sometimes soothes the air-tubes advantageously. 

Chronic bronchitis requires persevering use of counter-irritation 
over the chest, by croton oil (3 drops with the same of sweet oil 
applied nightly till a papular eruption follows), painting with tinc- 
ture of iodine, plaster of Burgundy pitch, hemlock, etc., an alter- 
nation of stimulating and alterative expectorants, and tonics. 
Besides squill and senega, ammoniacum, copaiba, and chloride of 
ammonium are most frequently useful. If the system be below par, 
quinine, iron, and cod-liver oil are important. When secretion is 
very copious, inhalation of tar-vapor or of creasote should be tried. 
The former may be used by putting an ounce or two of tar 111 a 
cup over boiling water ; so as to diffuse the tar-vapor through the 
chamber. Creasote, 20 or 30 drops, may be put into half a pint of 
boiling water, to be breathed by means of an ordinary inhaler. 
When medicine fails, change of air will sometimes entirely cure. 
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Asthma. 

Definition. — Paroxysmal and spasmodic dyspnoea. 
Varieties. — Idiopathic and symptomatic; dyspeptic asthma; 
hay asthma. 

Symptoms and Course. — Every night, or once a week, month, 
or year, or at irregular intervals, the attack comes on. Most fre- 
quently it is between 1 and 3 o'clock in the morning. Premoni- 
tory symptoms often are great drowsiness, or wakefulness, head- 
ache, flatulence, itching under the chin. Dyspnoea is then the 
characteristic symptom. The sufferer sits or stands up, leaning 
forward, and labors to breathe. The chest is expanded to its ut- 
most, by the accessory as well as principal inspiratory muscles. 
The countenance is anxious, with pallor, coldness, and in severe 
cases lividness, ofthe face and hands. Perspiration is often copious. 
A wheezing sound accompanies respiration; giving way finally, 
with relief, upon the expectoration of mucus, usually rather thick, 
and in pellets. 

The attack may pass over in a few minutes, or may last for 
hours, or, with some remission, days or weeks. Where asthmatic 
symptoms are persistent, as is not very uncommon, for years, Bome 
structural change in the organs of the chest exists ; it is then 
symptomatic asthma. 

Physical Signs. — Inspection shows unusual elevation of the 
ribs and shoulders. Placing the ear on the chest, sonorous and 
sibilant sounds, loud but mostly small in calibre, are found to take 
the place of the respiratory murmur. These sounds change their 
locality frequently. As the attack gives way, with expectoration, 
some mucous rale is heard. 

Special exploration is necessary in each case to determine the 
presence or absence of pulmonary or cardiac complications. 

Prognosis. — Death almost never occurs during the fit of 
asthma. 

Those subject to it often live to old age. But dilatation of the 
pulmonary air-cells, and enlargement of the heart, may follow in 
protracted cases, breaking down the health. 

Pathology and Nature. — It has been made certain that 
asthmatic dyspnoea is owing to a spasmodic constriction of the 
smaller bronchial tubes, by tonic contraction, mostly reflex, of 
their involuntary muscular fibres. 

Causation. — Asthma is hereditary in a majority of cases. 
Males have it more often than females. It may occur at any age. 

Treatment. — During the attack, our aim must be to give re- 
lief, by relaxing spasm. Ipecacuanha wine, with tincture of lobelia, 
one-quarter to one-half fluidrachm of each every half-hour until 
nausea or expectoration is produced, I have known often to act 
very well. Hoffmann's anoctyne, in one-half drachm or drachm 
doses, will sometimes do great good ; and so may hydrate of 
chloral, in doses of from twenty to forty grains. Some practi- 
tioners advise hyoscyamus, musk, and hydrocyanic acid. Smok- 
ing tobacco is relieving in some instances ; smoking cigarettes of 
stramonium leaves, in others. More still find comfort in breathing 
the air in which are burned papers which have been soaked in a 
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saturated solution of nitrate of potassium. Inhalation of ether or 
nitrous oxide may be carefully used in extreme east's. As an 
adjuvant, the warm mustard foot-bath may be employed ; as well 
as sinapisms or dry cupping between the shoulders. 

Between the attacks, endeavor should be made to rectify diges- 
tion aud its tributary processes, and to invigorate the nervous 
system. Some cases will require blue pill, nitro-muriatic acid, or 
taraxacum, bitter tonics and mild laxatives, such as rhubarb, etc. 
Others need iron and quinine. Iodide of potassium is highly 
recommended by some ; conium, cannabis indica, and arsenic in 
Bmall doses by others. There is reason for giving trial to the 
bromide of potassium in obstinate cases ; most patients will bear 
from 10 to 20 grains of this twice or thrice daily for weeks together 
without inconvenience. 

PROPHYLAXIS. — No disease is more curiously capricious in its 
causation than asthma. Some always have a paroxysm if they 
visit the sea-shore ; others are more secure there than elsewhere. 
( )ne cannot sleep on the first floor ; another does better there than 
higher up. Each must 



learn his own peculiar- 
ities, and be governed 
thereby. 

Most remarkable are 
the annual attacks of 
hay asthma, summer 
catarrh, or asthmatic 
bronchitis, to which a 
few individuals are 
subject. 

La asthmatic persons 
generally, nothing is 
more important than 
prudence and regula- 
rity in diet and regi- 
men. 

Bronchial Dilatation. 

This, of which ex- 
treme degrees are not 
common, is of interest 
chiefly because it is 
possible for it to be 
mistaken for phthisis. 
There are two forms ; 
the tubular and the 
saccular enlargement. 

In either, slight dul- 
ness on percussion may 
occur, from condensa- 
tion of the lung around 
the expanded part. 
Sonorous rhonchus and' 
coarse mucous rale 
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exist, the latter especially in the saccular form. In this, the aigQi 
arc almost identical with those of tubercular excavation ; hut they 
occur usually at the middle or lower part of the lung, and are 
stationary, as they arc >mt in tuberculization. 

Cough, very troublesome, and attended hy copious mucous or 
slightly purulent expectoration, is common in bronchial dilata- 
tion. The palliation of this symptom, with care of the general 
condition of the patient, is all that can he accomplished for it in 
treatment. 

Laryngitis. 

Slight inflammation or congestion of the mucous membrane of 
the larynx is very common as the result of cold ; its si.mis being 
hoarseness, with a dry, short, harsh cough, and some soreness in 
drawing a breath. But simple acute laryngitis of severe grade is 
quite a rare affection. 

When it occurs, there is fever, with hoarseness, "brassy" 
cough, distressing dyspnoea, and difficulty of swallowing. (Edema 
glottidis, or submucous effusion of serum, contitutes the greatesl 
danger in laryngitis; the swelling obstructing respiration to a 
degree often fatal. This disorder is almost exclusively nu t with 
in adults. 

Early purging, the application of leeches, the internal use of 
ipecac, in doses just short of nausea, with moderate quantities of 
opium, and the frequent inhalation of the steam of boiling water, 
constitute the best treatment. If dyspnoea become decidedly 
serious, threatening asphyxia, tracheotomy is advised. Some ac- 
count of this operation will be given in connection with Croup. 

(Edema of the glottis may be produced immediately by the 
ingestion of boiling water, or of sulphuric or nitric acid. This has 
often accidentally happened. 

Chronic laryngitis, with ulceration, is a not infrequent attend- 
ant of phthisis. Some cases of the latter begin with it ; in others 
it occurs somewhat late in the course of the disease. .Syphilitic 
ulceration of the larynx is tolerably common, as a secondary 
symptom. This, as well as polypi or other tumors of the larynx, 
may be discovered, and treated by operation for removal, or with 
solutions of nitrate of silver, etc., with the aid of the laryngo- 
scope. 

The confidence of many physicians in the utility of very strong 
solutions'of nitrate of silver in chronic inflammations of the mucous 
membranes, of the throat or elsewhere, has not increased, in fact 
has not been sustained, by what has been seen in practice. Dr. 
Horace Green and others have made frequent use of it of the 
strength of sixty grains to the ounce. Except for ulceration, which 
may benefit even by the solid caustic, from four to ten grains in 
the ounce of water will do more good, in almost all cases, than the 
stronger proportions. 

The application of nebulized liquids, by apparatus for atrrmiza- 
tion, is now much in vogue in both acute and chronic laryngitis. 
Some remarks upon this will be made hereafter. 
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The Laryngoscope. 

The apparatus required for laryngoscopy consists of a laryngeal 
mirror an illuminating mirror, and a tongue-depressor. Glass or 
polished metal may do for the mirrors. 

The laryngeal mirror may be round or square, preferably the 
former; and about an inch or less in diameter. It should be 
attached at an obtuse angle (120° to 125°) to a stem, which may 
be fastened into a slender handle so as to be drawn out or pushed 
in. 

The illuminating mirror is larger (from 3 to 12 inches in dia- 
meter) and concave, to concentrate reflected light. It may be 
held by a handle in the operator's mouth, or fixed by a band to 
his forehead, or, best, as used by Semeleder, perforated in the 
middle and fastened to the bridge of a pair of spectacles (with or 
without the glasses) so as to rest before one of the eyes and be 
looked through. 

The laryngeal mirror is introduced (after being warmed to pre- 
vent condensation of moisture) so that its back pushes the uvula 
upwards and backwards, its lower edge presses upon the posterior 
wall of the pharynx, and its stem rests in the angle of the mouth. 

Sunlight, horizontal (morning or evening), is the best for laryn- 
goscopy, but artificial light, as of a- good lamp, may suffice. 
° The difficulty of the operation is produced by the irritability of 
the fauces and larynx. Few can allow of a successful examina- 
tion on the first attempt ; practice makes tolerance. To hasten 
this, bromide of potassium has been given by^ some. The frequent 
insertion and retention for a while of the finger of the patient, 
or of an instrument, in the fauces, accustoms the parts to pressure. 
Holding ice in the throat just before the examination, also lulls 
sensibility. 

By laryngoscopy, tumors, ulcerations, inflammatory changes, 
etc., in the" larynx may be inspected, topical applications, as of 
nitrate of silver, made, and surgical operations performed, with a 
precision not otherwise possible. 

KurxoscoPY is the examination, in a similar manner, of the 
posterior nares. It requires merely a smaller mirror (less than 
three-fourths of an inch in diameter) than for laryngoscopy, and 
at about a right angle to its handle. 

Aphonia. 

Loss of voice may be transient or permanent ; and either func- 
tional or structural in its origin. Especially in hysterical females, 
a nervous shock may produce a paresis or enfeeblement of the 
vocal power, lasting often for days together. 

Faradization, i. e., the use of induced electrical currents (as 
magneto-electricitv), carefully applied, has sometimes curednervous 
or hysterical aphonia. Vesication of the back of the neck may 
be useful for it. 

Congenital dumbness, except in idiots, is due to deafness, making 
the learning of speech impossible, unless by a recently invented 
system of instruction by sight. 

" Organic or structural aphonia is caused by lesions of the larynx, 
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such as ulcerative destruction of the vocal cords, tumors, et& 
which are to be diagnosticated by laryngoscopy. 

The term dysphonia clcricorum has been applied to an affection 
of the throat not uncommon among clergymen and otber public 
speakers, called by Dr. Horace Green "follicular disease of the 
pharyngo-laryngeal membrane." 

A conventional treatment for this affection has been the applica- 
tion every day or two of a solution of nitrate of silver, with a brush 
or probang. Saturated solution of tannin is also used for it. If 
these local remedies do not relieve in a week or two, the frequent 
swallowing of small pieces of ice, or gentle gargling several times 
a day with ice-water, may be substituted with advantage. Counter- 
irritation of the throat, especially by crotQD oil, should, if neces- 
sary, be persevered in for a considerable time. Three drops of 
the oil (diluted with as much sweet oil for a delicate skin) may be 
rubbed over a limited space in front of the throat every night until 
a papular eruption conies out. 1 

Many cases of this complaint are as much constit utional as Local 
in origin. Where real dysphonia (difficulty or imperfection of 
vocalization) exists, public speaking or singing must be avoided to 
allow the organs repose. Tonics and change of air may often 
prove the best measures of treatment. 

Laryngismus Stridulus. 

This is an infantile affection, consisting in spasmodic closure of 
the glottis, causing a stridulous or shrill whistling respiration. IL 
is more apt to occur during dentition, but is not very common. 
Its onset is sudden, and duration brief. Though exceedingly 
alarming, it is seldom fatal. 

The treatment must be prompt ; applying a sponge wrung out 
of hot water to the throat, and putting the feet Into hot water, to 
produce derivation and diffusive stimulation. In severe cases 
mustard plasters (diluted with flour) may be applied to the chest 
and back. Some advise the momentary inhalation of ether 01 
chloroform. When life is really in great danger from prolongation 
of the spasm, tracheotomy may be justifiable. Children who have 
laryngismus are generally anaemic ; requiring iron and salt baths. 

Croup. 

We understand by croup, an acute cynanchc or angina, whose 
signs are, a hoarse cough, difficult and audible respiration, and 
aphonia ; the s°at of the disorder being the upper portion of the 
air passages. Its place in nosology has been empirically or con- 
ventionally (rather than systematically) established. 

For brevity's sake, the following propositions may be advanced : 
1. The pathological elements of croup are, a, spasm ; '\ hy- 
peremia or congestion ; c, inflammation, either ordinary or diph- 
theritic. 

The spasm affects especially the muscles whose action tends to 

1 Patients should he cautioned, of course, against allowing the oil to 
come near the eyes. I bave known a severe ophthalmia to result from 
neglect of this. 
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close the rima glottidis ; but may involve also the muscular coat 
of the trachea itself. 

The hyperemia commences in the mucous membrane of the 
larynx or trachea, but often extends throughout the whole ante- 
rior cervical region. 

The inflammation may be located in a small portion of the same 
mucous membrane, or, it may extend downwards indefinitely into 
the bronchial tubes. 

2. We may mentally distinguish between cases in wmch the 
croupal dyspnoea results from simple spasm, from simple tumefac- 
tion, or from inflammation without any spasmodic constriction of 
the glottis. But in practice the pathognomonic cough and breathing 
rarely attend such an isolation of one of these conditions. A cer- 
tain number of cases, however, occur, of purely spasmodic or 
nervous croup ; now and then substituting more general convul- 
sions ; as when worms have been apparently an exciting cause. 
A purely inflammatory case is at least equally rare. In fatal 
pseudo-membranous cases, autopsic examination has repeatedly 
shown that the amount of false membrane was by no means suffi- 
cient, alone, to have occluded the larynx or trachea ; the result 
being due to the additional spasmodic contraction. 

3. The most frequent form of the disease, common night croup, 
is pathologically characterized by spasm of the glottidcan appa- 
ratus, with congestion and tumefaction (transient in character), 
of the laryngotracheal mucous membrane. 

It is in these respects precisely analogous in nature to the asth- 
matic attack, whose seat is in the smaller bronchise. There is no 
strongly-marked line of separation between this form and the 
catarrhal croup, or croupal catarrh, in which more or less active 
inflammation occurs, prolonging the existence of the symptoms. 

4. Looking then on the hypersemic state as simply intermediate, 
we may classify the cases of croup, as they ordinarily occur, clini- 
cally, as, 1st, those in which spasm predominates ; and 2dly, those 
in which inflammation is the dominant condition ; or, bearing in 
mind the above expressed qualification, into spasmodic and inflam- 
matory cases. 

5. Pseudo-membranous, or "true croup," does not generically 
differ from inflammatory croup ; of which it is only a grade or ter- 
mination : i. e., any case of inflammatory or catarrhal croup may 
end in the exudation of coagulable lymph within the air tubes. 

6. Whether this shall occur or not, in any given case, depends, 
a, on the degree of the inflammation ; 6, on the state of the blood 
of the patient ; c, on the treatment. 

7. It cannot be predicated on the ground of experience, that 
either vigorous and plethoric, or feeble and anaemic children, are 
especially prone to the membranous form or termination of inflam- 
matory croup. It may and does occur frequently in both. 

8. The ordinarily recognized signs for the diagnosis of inflamma- 
tory from non-inflammatory croup, are sufficient, viz. , the persist- 
ent duration of the croupal cough and voice — the (generally) slow 
onset— the febrile symptoms — and the stridulous inspiration, as the 
dyspnoea increases. 

9. Inflammatory or true croup is, with the above inclusion (as 
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always potentially membranous), not at all necessarily fatal, al- 
though highly dangerous. The presence of the false membrane 
itself does not inevitably determine a fatal result. 

10. In no disease does more depend on early treatment, which is 
often prevented by the insidious approach of the attack, deluding 
the parents. The mortality of the disease may thus in part be 
accounted for. 



Fig. 299. Fig. 300. Fig. 301. 




False Membrane. False Membrane. False Membrane of the Bron- 
chial Tubes. 



11. In the treatment of all forms of croup, relaxation and secre- 
tion are the two great desiderata. 

12. In the spasmodic cases, emetics and antispasmodics (e. 
ipecacuanha, onion, assafoetida, or lobelia) will effect these objects, 
especially if added by the warm bath or foot bath. 

13. In mild inflammatory cases, saline purging, gentle vomiting, 
and the use of demulcents, counter-irritation, and pediluvia will 
relieve. 
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14. In the more active cases, the loss of blood by the lancet or 
by leeching, or by both, may be proper, and should be early used. 
Venesection is, however, rarely practised at the present day. 

15. The most satisfactory emetic for employment in severe cases 
is a combination of ipecac and alum, the latter being used in half 
teaspoonful doses in urgent cases, until emesis is produced. Nor 
should the practitioner hesitate to compel repeated vomiting at 
intervals, in desperate cases. 

16. Tartar emetic should not be used as an emetic in croup ; in 
sedative or expectorant doses, it may be advantageous. 

17. Calomel freely administered, that is, a grain every hour or 
two, has the highest authority in its favor, in serious croup. 

18. Nitrate of potassium has both experience and reason in its 
favor. Being a solvent of fibrin, it should tend to prevent the ex- 
cessive coagulability of the exudation. According to late theories, 
ammonia might do the same thing ; but the clinical or therapeutic 
antecedents of ammonia point otherwise. 

19. The great evil in membranous croup is the solidifying ten- 
dency of the exudation ; why should not, therefore, an abundant 
imbibition of fluids, even of water, do something towards the coun- 
teracting of this ? Inhalation of steam, from hot water poured 
upon unslaked lime, is eulogized by several recent writers. Gly- 
cerin, in teaspoonful or half teaspoonful doses, is recommended by 
others. 

20. No clear indication exists for the use of opium in the ma- 
jority of cases of inflammatory or membranous croup ; although 
it may become useful, in cases which are protracted, or which are 
attended by a more than usual disposition to spasmodic symptoms. 

21. Blisters are decidedly useful ; but they should not be left on 
long in croup, a superficial vesication only being desired. 

22. The application of a strong solution of nitrate of silver to 
the fauces (and larynx, if possible) does good in many cases ; in the 
pre-exudative stage, as a medicament ; in the exudative, as a 
mechanical operation aiding to dislodge the membrane. 

23. Iodide of potassium is too slow in its systemic action to be 
relied on ; and the same may be anticipated of the bromide, al- 
though nothing should forbid their fair trial. 

24. Tracheotomy or laryngotomy will, when performed early, 
succeed in a fair number of cases ; but in those very cases it is 
impossible to know that they (as well as those in which it fails) 
might not have recovered without it. Few practitioners, therefore, 
in this country, can demand the operation early ; and in the mori- 
bund state, the vascular congestion, from asphyxia about the 
throat, renders success extremely difficult, sometimes impossible. 

Dr. C. West, who has had but one recovery in sixteen cases, was 
obliged to admit its success, in some otherwise hopeless instances ; 
especially in France, where Trousseau and others operate earlier 
than in England or here. It is most generally fatal in children 
under three" years of age. Where there is reason to suppose the 
membrane to extend into the bronchial tubes, it is of course in 
vain. The danger of hemorrhage is least if the operation is early. 

If performed, it should be deliberate, making a considerable 
opening in the trachea, and inserting a tube or canula of good size. 
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Then the patient should he surrounded constantly with a warm, 
moist atmosphere. The canula should he withdrawn in as lew 
days as possible, upon the return of permeability of the larynx. 
The wound may then he treated with ordinary mild dressings to 
exclude the air and heal it up. 

Lately, the fact that lime will dissolve false membranes has been 
applied to the treatment of cioup ; by making the patient breathe 
the steam from boiling water poured over unslaked lime. Although 
the lime is not volatile, some of its minute particles w ill lie raised 
mechanically by agitation. Several successful cases of its use are 
reported. 

Pleurodynia. 

Synonym. — Lrf< rcostal Rhi umatism. 

Symptoms. — Tain, generally rather dull, sometimes quit,- severe, 
of one or both sides, oftenest on the left. It is increased by deep 
breathing or coughing, moving the arms or trunk. 

Diagnosis. — From pleurisy, it is known by the absence of fever, 
and of all modifications of the sounds heard upon percussion ami 
auscultation. 

Treatment. — A large mustard plaster over the part ; friction 
with soap or volatile liniment ; dry or cut cups ; a blister, or the 
hypodermic injection of morphia, if obstinate as well as severe. 

Phthisis Pulmonalis. 

Definition. — Caseous or tuberculous consumption of tin lungs, 

VARIETIES. — Acute, chronic, and latent phthisis. 

SYMPTOMS and ( 'or use. — Consumption may begin after a severe 
acute bronchitis or broncho-pneumonia; or, more gradually, with 
an apparently slight hacking cough ; or with a hemorrhage ; or 
with dyspepsia and general debility; or with chronic laryngitis. 
Increasing, in most cases slowly, the pectoral and constitutional 
disorder becomes developed. We have then pains in the chest, 
frequent and severe cough, hemorrhage occasionally (in about two 
thirds of the cases) and pallor, acceleration of the pulse and ele- 
vation of the temperature, with the paroxysms of hectic fever, i. >.. 
chills followed by fever with bright flush of check but without 
headache ; emaciation, arrest of menstruation in the female, night- 
sweats, colliquative diarrhtt'a ; finally, often, though not always, 
delirium ; and death, mostly by exhaustion, but sometimes by 
suffocation. The spirits of the patient are apt to be cheerful, even 
hopeful of life almost to the last. Appetite is variable, digestion 
usually not vigorous ; but to this there are exceptions. 

The expectoration in phthisis is at first mucous or bloody ; later, 
muco-purulent and bloody, or else nummular; i. e., in roundish 
masses like coins, not floating perfectly in water ; or, abundant 
and purulent. 

Stages. — These are, 1. Incipient phthisis ; 2. The stage of con- 
solidation of the lung ; 3. That of excavation or vomicce ; 4. Ad- 
vanced or confirmed consumption. 

Physical Signs. — Is there a pre-tuberculnr stage of phthisis ? 
If so, it cannot be certainly pronounced upon. The earliest indi- 
cations upon physical exploration arc, a sinking in under the 
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clavicle upon the left side, with prolonged expiratory sound. Not 
Ion" after, the evidence of consolidation is, increased dulness over 
theapcx of the lung upon percussion (not invariably but yenerally 
upon the left side) with blowing or bronchial respiration, or inter- 
rupted jerking respiratory murmur, and increased vocal resonance 
and vibration. Dry crackling follows, with mucous or coarse 
crepitant rale. 

When softening of tubercular deposits occurs, moist crackling and 
gurgling become very distinctive signs. The pressure of a vomica 
is shown by cavernous respiration and bronchophony or pectorilo- 
quy. Percussion resonance over the cavity will be dull if its walls 
be "thick, and amphoric if they are thin and tense ; if thin and 
relaxed, the bruit cle potfele, or cracked-pot sound. On percussion 
over a cavity when the patient's mouth is shut, the sound produced 
will be of a lower pitch than when the mouth is open. 



Fisr. 302. 



Fig. 303. 





Yellow Tubercle; crude mass. 



Gray Tubercle, Miliary 
Granulation. 



Fisr. 304. 



Fig. 305. 




Tubercle Corpuscles, Granules, 
and Molecules; from a softened 
lung. 



oo 
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Isolated Tubercle Corpuscles. 
On the right, four blood corpus- 
cles. 



Pneumothorax and hydro-pneumothorax, i. c, dilatation of the 
pleural cavity and compression of the lung by air, or air and liquid 
together with perforation of the lung, are not uncommon results 
of tuberculization, although possible without it. Of pneumothorax, 
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the percussion resonance is tympanitic ; respiratory murmur lost. 
Hydro-pneumothorax may give tympanitic resonance above, with 
metallic tinkling on aacultation, and dulness below. 

Physical and Microscopical Peculiarities.— Tempers 
ture has of late been found to be a diagnostic aid in phthisis. It 
is asserted that there is a continued elevation of the heal of the bocty 
in all cases in which tubercle is being deposited ; that this may 
occur four weeks before any local physical sign is discoverable ; 
and that the rise in the heat of the body varies, during the pro- 
gress of the case, with the greater or less activity of tuberculiza- 
tion. Exceptions occur, however, to the truth of this statement. 

When expectoration is copious, some microlpgists aver that 
the diagnosis may be aided by its minute characters ; arched and 
anastomosing fragments of pulmonary fibrous tissue, and tuber- 
cular corpuscles, being discerned. But it is not certain that the 
former are only thrown off in phthisis ; and the latter may be ab- 
sent or obscure in character in an otherwise clear ease of consump- 
tion. Dr. Fenwick, of London, detects minute portions of lung- 1 
tissue by boiling the expectoration a few minutes with its bulk of 
solution of caustic soda (gr. xv in f,5j of distilled water), and then 
adding cold water in a conical vessel. The sediment is then ex- 
amined with the microscope. 

Terminations. — The cicatrization of vomica', and the cessation 
of tubercular deposition, have, although exceptional, been often 
found to occur ; and so have the cornification and calcification of 
unsoftened tubercle. Kecovery from phthisis may in such cases be 
expected to take place, as the arrest of the local disease only attends 
the presence of a favorable constitutional state. 



Fig. 306. 




Apex of a Tuberculous Luno, with Cavities. 



Death from consumption may come by asthenia or by apnm. 
The iirst is most common. Suffocation or apnoea may follow— 1, 
from hemorrhage ; 2, rupture of a large vomica ; 3, pulmonary 
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(edema or hydrothorax ; 4, excessive secretion or bronchorrhoea, 
beyond the power of expectoration. 

PROGNOSIS. — Phthisis is certainly one of the most destructive 
of diseases. In no case can recovery be anticipated ; but it does 
occur, as every physician must have witnessed. I have seen a 
number of such recoveries ; generally from the incipient stao-e, but 
even where vomica?, emaciation, and night-sweats had occurred. 
Dr. A. Flint has recorded the history of sixty -two cases of restora- 
tion from consumption. 

(Jnder improved hygiene and medical treatment, the mortality 
from phthisis appears to be declining. 

The duration of phthisis varies greatly, being least, as a general 
rule, in the youngest subjects. Eighteen months to two years is 
the most frequent period. But in some instances life is prolonged 
under it for twenty, thirty, or even forty years. 

Acute phthisis, or galloping consumption, may end life in from 
six weeks to three months. This sometimes follows pneumonia. 
Its symptoms differ from those of ordinary consumption chiefly in 
their rate of progress. Softening of tubercle and the formation 
of cavities do not always occur to any extent, apneea being caused 
by extensive diffusion or infiltration of the caseous or tuberculous 
deposit through the lungs. 

Causation. — Hereditary taint of constitution is general ; inde- 
pendent origination of phthisis the exception. From 18 to 35 
years is the time of life most subject to it ; but it is now and then 
met with even in children, and frequently in the aged. Statistics 
in Europe and this country show some proportion between the 
mortality from consumption and nearness to the sea level ; the 
lowest lands having the greatest total amount of it. High, dry, 
and equable climates and situations, even though cold, are most 
exempt from it. It is not a disease of the Arctic regions, and 
there is more of it in Tennessee than in Illinois. 

Individually, and in families, all causes that depress vitality 
promote it ; but most of all impure atmosphere and dampness of 
locality. Sedentary employments and exhausting excesses, with 
foul air, make large cities most of all productive of it. In con- 
stitutions having the proclivity towards it, tuberculization may be 
brought on by any reducing disease, especially such as involves 
the breathing organs ; as measles, bronchitis, or pneumonia. 

Pathology. — Since Laennec, it has, until recently, been the 
accepted doctrine that true phthisis was always a tubercular disease ; 
whatever inflammatory and hemorrhagic symptoms occur in it 
being results of the deposition and change's of tubercles, either 
yellow or gray, in the lungs or elsewhere. Within a few years, 
however, a different view has met with much favor in the pro- 
fession, under the teaching of Virchow, Oppolzer, Niemeyer, and 
others. According to these authors, catarrhalor caseous pneumonia 
may be, or may become, when prolonged, phthisis pulmonalis, 
without any tubercular deposit. Secondary deposition of tubercle 
may occur ; it is sometimes asserted (Buhl) that true tubercle is 
always secondary, depending on the absorption (resorption) of 
the caseous product of inflammation. Many pathologists now 
deny the tubercular nature of the yellow infiltration, so regarded 
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by Laenncc ; insisting that only the miliary transparenl and 
opaque granular matter are really tubercles. This whole subjwt 
is now undergoing special investigation. The production of tuber- 
cle in animals by inoculation is asserted by a number of authors. 
Tuberculosis of the lungs has, in some experiments, followed in- ( 
oculation with pus, and other morbid products, as well as with 
tubercle ; showing that it is not precisely a specific pathogenetic 
process. 

Treatment. — Hygienic management is, decidedly, more im- 
portant to the consumptive than medicine. 

Altogether, the analeptic principle is now universally adopted 
for the treatment of consumption. The diet musl be nourishing : 
a " generous" regimen ; and the same indication is to be followed 
in the employment of medicines. 

There has been discovered, as yet, no specific to arrest tubercu- 
losis. But cod-liver oil and alcohol, and, in lesser potency, iron, 
quinine, nitric acid, and other tonics, in a certain number or cases 
do manifest an important conservative and restorative influence ; 
and palliation of symptoms, as pain, cough, loss of rest, may greatly 
help the comfort of the patient. 

Unfortunately, however, in quite a considerable number of per- 
sons the stomach turns against cod-liver oil. When that is the 
case, it is quite in vain to urge it. Milk may partly take its place. 

Alcohol, though variously estimated by different physicians, is 
well established as a remedial or at all events a supporting agent 
of value in consumption. Not to be used in excess, nor ever to 
produce excitement in any degree ; but simply as a roboranl; 
as an addition to the diet and a supporter of the strength oi 
the invalid. The dose must, therefore, be proportioned to bis 
condition. 

Whisky is preferred by many ; but ale, lager beer, and wine 
suit different patients best. A little two or three times daily will 
be better than a full drink at one time. Always begin with very 
small quantities — say two or three teaspoon fuls of whisky, or hall 
a glass or even less of wine, or half a tumblerful of ale or beer, 
To do good, the stimulant should not quicken the pulse, flush the face, 
or be felt to affect the head. 

When it can be done, alcoholic stimulus is best given with 
nourishment, as in milk, or beaten up with a raw egg, etc. 

Beef-tea, 1 as a concentrated nutrient, is very useful when diges- 
tive pow r er is low, at any stage of phthisis. 

The phosphates and hypophosphites of calcium, etc., have been 
sufficiently tried to prove their inferiority to cod-liver oil. 

Chlorate of potassium has also entirely failed under fair trial. 
Glycerin will not take the place of cod-liver oil ; nor has any other 
oil been shown to be capable of doing so. 

Iron, especially the iodide and the tincture of the chloride, are 

1 The mode of preparation of beef-tea is not unimportant. I prefer 
the following : Cut up a pound of good lean beef into small pieces, pour 
upon it a pint of cold water, and let. it stand two hours beside the fire. 
Then boil it half an hour. Take oft" all the scum and oil drops, care- 
fully ; but do not filler or strain it. It should have a rich brown color ; 
and, with salt, is agreeable to the taste. 
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frequently suitable ; and so may be quinine, mix vomica, or the 
simple bitter tonics. But tbe patient must not be worried and 
disgusted with much medicine ; whatever depresses appetite is 
likely to do more barm than good. 

For this reason, expectorants require discretion in their use. 
Those of a nauseant kind must be very sparingly prescribed in 
phthisis. The syrup or fluid extract of wild cherry is one of the 
most suitable. Squills will answer when loosening effect is particu- 
larly required. Ipecac, and tartar emetic are too depressing to the 
stomach for tbe consumptive. Sometimes, at a late stage, carbon- 
ate of ammonium will not be too stimulant. 

Anodynes and calmatives are almost always wanted as the case 
advances, to soothe tbe wearisome cough, and to give n si ai night 
Lactucarium, hyoscyamus, hydrate of chloral, and finally opium, 
or morphia, in some form, will be important BOurces of comfort to 
tbe patient, and may economize his strength. 

The colliquative sweats seldom demand treatment, they being 
the result rather than tbe cause of debility. Ablution with brandy 
or whisky and alum maybe practised if they are very excessive. 
Diarrhoea may require to be held in check, by simple astringents 
with opiates. 

If pleurisy or peritonitis supervene as a complication, the local 
inflammation must be treated in view of the general condition. 
Depletion is out of the question at an advanced stage. Dry cups, 
blisters, and opium are all that we can use in the treatment. For 
the variable pains in tbe chest in tbe course of the disease, mild 
or moderate counter-irritation, by warming or belladonna plasters, 
tincture of iodine, or croton oil may be used. 

Inhalation has often been tried in phthisis. Not enumerating 
agents which have summarily failed, the best hope attaches, in 
this way, to careful inhalation of the vapor of creasote or of car- 
bolic acid. 

Dr. W. Pepper has lately (1874) experimented, with somewhat 
encouraging results, with the injection of solution of iodine into 
vomicm, by means of Dieulafoy's aspirator. 

Change of climate is often proposed for the benefit of the con- 
sumptive. In an early, or middle, or even a stationary advanced 
stage, it may be of important advantage. When to forbid, or 
advise it, may be a very delicate question. More will depend upon 
the rate of progress than upon tbe period of the case. 

In selecting a climate for tbe invalid, equability and dryness are, 
unless at a late stage, more important than warmth. That climate 
which will allow the patient the greatest number of days out of 
doors, will be the best. Central Florida in the winter, and New- 
port, R. I., in the summer, afford favorable conditions. 
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CHAPTEE VIII. 

AFFECTIONS OF THE ORGANS OF 
CIRCULATION. 

Pericarditis. 

Definition.— Inflammation of the covering membrane of the 
heart. 

Varieties.— Simple or idiopathic, and rheumatic pericarditis. 
The latter is very much the more common. 

Symptoms.— Fever ; pain (occasionally absent) at and radiating 
from the heart ; tenderness on pressure in the cardiac region ; ac- 
celerated, irregular, or oppressed, rapid and feeble pulse ; anxiety 
or delirium ; nausea and vomiting in some cases ; short hacking 
cough ; towards the end, coldness and pallor or lividity, oedema of 
the face and extremities, loss of pulse. 
Stages. — 1st. Acute inflammation; 2d. Adhesion; 3d. Effusion. 
Physical Signs. — Before adhesion or effusion, usually, exag- 
geration of the heart's impulse. Then, pericardial friction-sounds 
(to and fro) ; the vibration of which is sometimes felt by the hand. 
After effusion, dulness on percussion, with muffling of" the heart's 
sounds to the ear on auscultation. The friction-sounds disappear 
during this period, sometimes to return as the effusion is absorbed. 

Diagnosis. — From endocarditis and from pleurisy it is sometimes 
not easy to distinguish pericarditis. The symptoms of the latter 
and those of endocarditis are the same ; and the friction-sounds 
occur in both. The heart's impulse is more apt to be sustained 
in strength in endocarditis ; and, in the latter, no dulness on per- 
cussion occurs, nor are the heart-sounds muffled at any stage ; 
while valvular mumurs follow endo- and not pericarditis. 

Friction-sounds which are outside of the heart (pericardial) have 
a nearer character to the ear than endocardial sounds ; they are 
more narrowly limited, not passing along the vessels ; they do not 
keep exact time with the cardiac sounds, and may vary from day 
to day ; and sometimes the vibration may be felt externally. 

Pleurisy causes friction sounds, and afterwards dulness on per- 
cussion. But the former sounds are more diffused, are generally 
single, not " to and fro" or double ; and the dulness extends fur- 
ther over and around the side. Latent pericarditis may possibly, 
from some symptoms, be taken for inflammation of the brain or of 
the stomach. Physical exploration should prevent such errors. 

Prognosis. — There is great danger to life in pericarditis ; and 
its course is sometimes terminated by death in a few days. In 
other cases resolution may take place promptly ; but more often 
the heart is clogged for a considerable time (weeks or months) with 
effusion, or a more protracted interference occurs from adhesion of 
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the pericardial surfaces. This latter is sometimes shown by a 
dimpling, or sinking in, with each beat of the heart, of the inter- 
costal spaces above and below it. 

Causation. — The matcrics morbi of rheumatic fever is far the 
most common cause of pericardial inflammation, as it is of endo- 
carditis also. Gout is accused of the same thing ; but with much 
less frequency, or, indeed, clearness of proof. Bright 's disease of 
the kidney is occasionally associated with it. 

Treatment. — In some cases, wdiere fever is high and pain in- 
tense, leeches over the cardiac region may be used. A brisk saline 
cathartic, as Epsom or Rochelle salts, or citrate of magnesium, 
should commence the medication. Calomel, trusted still by some 
and abused by others, may be confined to open sthenic cases, in pre- 
viously good constitutions. In such, give half a grain of calomel, 
with half a grain to a grain of opium, thrice daily for three or four 
days. 

Where the rheumatic diathesis is marked, alkalies will be indi- 
cated. Carbonate or bicarbonate of potassium, or bicarbonate (if 
sodium may be given, in scruple or half scruple doses, with as much 
of llochellc salts, three or four times a day. A blister over the 
heart, as the fever lowers, will often have a very good effect. If 
effusion occur, blistering may be repeated. 

Should no opiate be given through the day, Dover's powder or 
morphia may be prescribed at night. 

For the stage of effusion, or "chronic pericarditis," the usual 
treatment consists of diuretics, as squills, juniper, sp. seth. nil. 
etc., varied and continued until absorption occurs. Tonics will 
often much promote the same end. 

A rapidly depressing case of pericarditis, with cold, blue skin, 
and feeble, irregular pulse, will require, instead of the above, a 
supporting or stimulating treatment from the first ; with dry cups 
and blisters instead of local or general bleeding ; and quinine, am- 
monia, and whisky, instead of sudorifics or laxatives. 

Myocarditis is inflammation of the muscular substance of the 
heart. It can hardly be said to have other than a nominal ex- 
istence. 

Endocarditis. 

Definition. — Inflammation of the lining membrane of the heart. 

Symptoms and Physical Signs ; Diagnosis ; Treatment.— 
These have been sufficient^ stated in the account just given of 
pericarditis, and need not be repeated. Like that disease, it is 
most often of rheumatic origin ; but may occur in Bright 's disease 
or in pyaemia. 

Valvular derangement and its signs give great interest to endo- 
carditis and its resulting changes. Mostly it is the left side of the 
heart that is chiefly affected. The simplest and most common 
sign of this is a blowing sound, heard on auscultation. But a 
bellows murmur is heard also in cases of anamiia, and a blowing 
Bound occurs not rarely in fevers ; or it may belong to an organic 
heart-affection of long standing. This last fact should be ascer- 
tained by the history of the patient, as well as by the aid of symp- 
toms ; but the old murmur is generally rougher and more fixed in 
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its seat. It is possible, though very rare, for endocardial inflam- 
mation to be located so far from the valves as to cause no blowing 
sound. 

Clots sometimes form in the heart in endocarditis (as well as in 
some other diseases attended by prostration), obstructing the cir- 
culation, even to a fatal extent. Although most clots are post- 
mortem in origin, there is no doubt that sometimes firm fibrinous 
masses do occlude the valves for some time before death. The 
symptoms produced are, blueness and coldness of the skin, indis- 
tinctness of the heart-sounds, feebleness and irregularity of the 
pulse, nausea and vomiting, anxiety of expression, and fainting. 

Much more often, vegetations or fibrinous deposits of exudation 
on the valves of the heart are carried in fragments therefrom by 
the blood into the arteries. Being arrested, as in a vessel of the 
brain, or a limb, etc., the condition of obstruction designated as 
embolism results ; which receives attention in another part of this 
book. Old valvular vegetations, as well as the recent ones of 
endocarditis, may give rise to emboli ; which, also, arise from 
coagulation in a vein, or thrombosis. 

Endocarditis produces valvular derangement in the mitral valve 
most frequently in the young ; in the old (from this cause .as well 
as from degeneration), disease is rather more common in the aortic 
valve. The forms of disorder, indicated by murmurs, occur in the 
following order of frequency : 1st. Aortic obstructive ; 2d. Mitral 
regurgitant; 3d. Aortic regurgitant; 4th. Aortic obstructive and 
mitral regurgitant together. 

Enlargement of the heart, either with muscular thickening 
(hypertrophy) or with attenuation (dilatation) is a common conse- 
quence of endocarditis with valvular lesion. In every case the 
important question is, less the state of the particular valves, than \/ 
the amount of interference with the functional action of the heart. 
In young persons, remarkable recoveries sometimes take place 
from very considerable lesion of the valves. In other instances, 
adaptation of the heart itself, and of the general system, by degrees, 
is effected, so that quite good health, and even capacity for exer- 
cise, may be attained, while the physical signs of the local organic 
change remain. Sudden death is less common in heart-disease 
than is popularly supposed. Some persons having it have lived 
twentv or thirty years. Dr. Black has shown the great importance 
of breathing pxa% air to persons who have symptoms of heart- 
disease after middle life. 

Valvular Disease. 

The valves of the heart may be impaired either by inflammation 
or by degeneration (e. g., calcareous deposit or ossification ). 
The latter, degenerative valvular changes, occur gradually ; ana 
mostly late in" life. Either form of valve-disease, or at least ol 
valvular alteration, is generally permanent ; the degenerative lorm 
almost invariably so. , ., f 

Changes may occur, by simple thickening, or by deposits ol 
fibroid, fatty, or calcareous material ; or by atrophy, contraction, ad- 
hesion, or ulceration of the valves ; or gouty deposits, of urates and 
carbonates of sodium and calcium. The valve (mitral or aortic pn- 
59 
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marily, or tricuspid or pulmonary secondarily) may be thus ren- 
dered incapable either of perfect closure, or of full opening ; in 
most instances at least, a permanently half-open state results. 

A considerable variety of pathological conditions may exist in 
organic disease of the heart ; while the number of cases in which 
an exact and unequivocal diagnosis can be made, is compara- 
tively small. "We must not confine attention at all to the phy- 
sical signs alone, but compare also with these tke pulse, the force 
of the heart, other general symptoms, and the entire history of 
the case. 

Certainty can hardly ever be obtained, unless it be (Stokes) in 
the diagnosis of one of the following three conditions: — 

1. Uncomplicated disease of the mitral valve. Signs of this arc 
— a permanent murmur, with the first sound, loudest towards the 

apex and left side, and not 
heard over the aorta ; the 
second sound natural. The 
heart's action natural ; the 
impulse not excited, the 
pulse natural. 

2. Disease of the aortic 
valves, with permanent 
openness. With this, there 
is no murmur with the first 
sound ; the second sound is 
replaced by a double mur- 
mur, loudest at the base of 
the heart, and heard along 
the aorta. In an advanced 
stage of this condition, the 
arteries give to the linger, 
or even to the eye, an impression of bounding pulsation; with a 
jerking, or abruptly ending pulse at the wrist. 

3. Disease of the aortic valve, 
without permanent openness. 
Here, the action of the heart is 
slow and feeble, generally regular, 
or only occasionally intermitting. 
A murmur is heard with the first 
sound, the second sound being 
healthy ; but a murmur may be 
heard with the second sound, in 
the aorta and carotids. 

It must be noticed that in antc- 
mia, without heart-disease, a bel- 
lows murmur is often heard, ex- 
tending into the arteries. Chiefly 
by the concurrent signs and symp- 
toms is this to be distinguished 
from organic disease of the heart. 
Anaemic murmurs are more vari- 
Aoutic Valve with Calcareous able, and are not much increased 
Deposit. by moderate exercise. 
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When the aortic valvular orifice is greatly contracted, the pulse at 
the wrist may become very feeble, almost absent ; while the heart's 
impulse is strong. 

Advanced mitral or aortic disease is accompanied usually by 
derangement, sympathetic or obstructive, of the lungs, liver, and 
other organs ; with haemoptysis, anasarca, cyanosis, irregularity 
of the pulse, syncope, etc. Pulsation of the jugular veins indi- 
cates mostly secondary disorder upon the right side of the heart, 
with regurgitation into the vense cava?. Pseudo-apoplectic syncope 
may occur in permanent patency of the mitral valve ; or in fatty 
degeneration of the heart, with or without valvular disease. 

Dilatation of the Heart. 

Uncomplicated dilatation of the whole heart, or of either pair 
of corresponding cavities, or of any one cavity, is very uncommon. 
Complicated dilatation is frequent. It may depend — 1, on a de- 
bilitated state of the cardiac muscle ; 2, on valvular disease ; 3, 
on obstruction beginning in organs remote from the heart. 

The commonest form of dilatation makes part of a triple affec- 
tion, in which the heart, lungs, and liver are together involved. 
All this may come, in the first place, from a cachexia, such as 
gout, or scurvy, or from simple anaemia. Exacerbations in the 
disorder may occur ; as, of pulmonary congestion, enlargement of 
the liver, cardiac asthma, bronchitis, or dropsy. The prognosis 
cannot be very favorable in such a case ; and only palliative, or 
recuperative, treatment avails, along with hygienic management, 
to economize the powers of nature. 

Dilatation of the heart is indicated, upon physical exploration, 
when, with extended impulse of 

the heart, we have dulness on -pi<r. 310. 

percussion beyond the usual 
limits. If true hypertrophy, or 
muscular thickening, be pre- 
sent, the impulse is very forci- 
ble as well as extended. The 
heart-sounds are apt to be clear, 
though not loud, in attenuated 
dilatation ; rather loud, but 
dull toned, in enlargement 
with thickening of the w r alls. 
But these differences are hard- 
ly to be relied upon. 

Hypertrophy of the muscular 
tissue of the heart is most often 
induced by valvular obstruc- 
tion or regurgitation, compel- 
ling unusual and continued ef- 
forts to sustain the circulation. 

Sometimes, however, it is 
more truly idiopathic ; follow- 
ing causes of overaction of a Hypertrophy of Left Ventricle of 
heart otherwise sound. Thus, the Heart. 
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violent exercise, self-abuse, coffee, alcohol, tobacco, etc., arc, with 
good reason in predisposed cases, accused of producing it. 

In the treatment of simple hypertrophy, avoidance of such 
exciting causes, and particularly ot violent exercise, alcohol and 
venery, is the main principle. Robust or plethoric patients may 
bear and be benefited by occasional leeching or cupping over the 
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heart. Acetate of lead as an astringent cardiac sedative, is recom- 
mended by some, and is worthy of trial (one grain thrice daily), 
with care to avoid saturnine poisoning. 

Digitalis was formerly relied upon as a reducer of cardiac action. 
Lately the question has been opened widely, whether it din s at all 
tend directly to lower the heart's action ; or whether it is not, in- 
stead, a tonic to the heart (probably through ganglionic influence), 
lessening rapidity of action only when that depends on debility. 
The time has hardly come to pronounce finally upon this question. 
Evidence has been given to encourage us to use digitalis unhesita- 
tingly where abnormal rapidity of the heart's action exists in con- 
ditions of debility ; and to expect more from veratrum viride as a 
sedative and palliative, in violent acceleration of the pulse, as in 
muscular hypertrophy, and in some forms of palpitation. 



FATTY DEGENERATION OF THE HEART. 



701 



Fatty Degeneration of the Heart. 

Definition. — Substitution of fatty substance for the muscular 
tissue of the heart, to such an extent as to interfere with its nor- 
mal action. 

Symptoms and Course. — Though no doubt almost always gra- 
dual in its progress, this affection in many instances fails to make 
itself known by symptoms until a late period ; sometimes even till 
the moment of death. Usually, feebleness and irregularity of the 
pulse and heart's impulse are observed ; with exhaustion and 
dyspnoea upon exertion. The pulse is slow when at rest ; some- 
times only thirty in the minute, although the heart beats fifty or 
sixty in the same time. Attacks of apoplectic syncope or syncopal 
apoplexy may occur ; at first most like syncope, after repetition 
becoming more apoplectic. These are distinguished from true 
apoplexy by the feebleness of the pulse, coldness of the skin, sigh- 
ing respiration, and the slightness or absence of paralytic symp- 
toms, notwithstanding several repetitions of the attack. They are 
made worse by depletion or reduction of the system ; and may be 
relieved or warded off by timely stimulation ; the recumbent pos- 
ture is most favorable in them. The first attack of this kind may, 
however, prove fatal. 

Physical Signs. — Fatty degeneration is often complicated by 
the presence of other structural changes of the heart. By itself, it is 
with difficulty diagnosticated by physical exploration. The heart's 
impulse is feeble and slow, often irregular, and the sounds weak. 
A bellows murmur is frequently heard with one or both sounds. 

Morbid Anatomy. — True fatty degeneration must be distin- 
guished from fatty accumulation about the heart ; which may im- 
pede its action, but is much less dangerous. In true interstitial 
degeneration, the heart is, in part or throughout, flabby and pale 
or yellowish, though it may be more bulky than usual. Minutely 
examined, the muscular fibrils are found to have lost their trans- 
verse stria?, and to have resolved themselves, more or less, into 
streaks of oil-dots or opaque gra- 
nules. 

Death, sometimes, is shown to 
have resulted from rupture of the 
heart. In other instances that 
organ has, under some exertion or 
excitement, become exhausted and 
failed to act sufficiently to keep up 
the circulation. 

Prognosis. — Recovery is not to 
be expected in cases of fatt} r degene- 
rat ion ; although life may be pro- 
longed to old age. Much will de- 
pend upon circumstances of living, 
and care to avoid disturbing agen- 
cies. 

Causation. — In early life this 
affection is uncommon ; its most 
frequent cause is, then, pericardial 
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or endocardial inflammation. Most cases are met with alter fifty 
years of age. It then occurs as one of the local manifestations of 
waning vital energy ; but it may be promoted by any or all ex- 
hausting or depressing causes. No special or peculiar line of causa- 
tion can be pointed out. 

Treatment.— This can be only conservative, not curative. To- 
nics, particularly iron, with generous diet, sea or mountain air, 
change of scene, and avoidance of anxiety and exertion, may do 
much to retard the degenerative process. Violent effort or emo- 
tional excitement may be suddenly fatal. Tranquil occupation 
only should be selected, and all rapid exercise, and even straining 
at stool, ought to be avoided. 

Modes of Sudden Death in Heart Disease. 

We may briefly enumerate these as, 1. Arrest of the brail's ac- 
tion from debility of the muscular walls ; 2. Spasm of the ventri- 
| cles ; 3. Extreme obstruction, or regurgitation; 4. Rupture ; 5. ♦ 
Heart clot. Indirectly, cerebral or pulmonary apoplexy. 

Angina Pectoris. 

Definition. — An irregularly paroxysmal disorder, characterized 
by sudden attacks of severe pain, extending from the heart along 
the left arm, with a sense of stricture in the chest, prostration, ami 
alarm. 

Pathology and Causation.— This appears to be a symptomatic 
affection ; connected in most, if not in all cases, with organic disease 
of the heart ; especially ossification of the coronary arteries. Gout 
predisposes to or excites it, but probably not in the absence of heart- 
lesion. It occurs generally in old people ; most often in men. 

Prognosis and Duration. — The attack may last from a few 
minutes to an hour, or even a day. Commonly it Is short, going 
off with perspiration or copious urination. A first attack may be 
fatal. Returns occur at variable intervals — days, weeks, or 
months ; each one generally sooner and more violent, till one of 
them ends life. 

Treatment. — Stimulants and anodynes are indicated during 
the attack. Best will be Hoffmann's anodyne, hydrate of chloral, 
laudanum, AVarner's cordial, or whisky, in moderate doses, re- 
peated in a short time if necessary ; with mustard plasters over the 
chest and between the shoulders, and the warm foot-bath. Where 
gout is present, colchicum and alkalies may be important. 

Thyro-Cardiac Disorder. 

Synonym. — Ex-ophthalmic, Goitre. Basedow's or Graves' Dis- 
ease. 

Definition. — Enlargement of the thyroid gland in the neck with 
over-action of the heart and cervical vessels, and prominence of 
the eyeballs. 

Nature. — This uncommon affection is considered by Dr. 
Stokes to consist in a more or less permanent functional excite- 
ment of the heart ; which may produce finally dilatation and 
hypertrophy, with dilatation also of the jugular veins, and an 
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aneurismal condition of the thyroid gland. Although consider- 
able disturbance and prostration of the system must attend such a 
state of things, yet it has been repeatedly recovered from. The 
cause of the affection has not been made out. 

Treatment. — Tranquillization of the heart is the main indica- 
tion. Veratrum viride, in doses not at all nauseating (two or three 
drops of the tincture every three or four hours), may be persevered 
in, while watching its effects. Other treatment must depend 
upon the general condition of each patient. Of course violent 
exercise and mental excitement must be avoided. 

Palpitation. 

All excessive or consciously disturbed action of the heart is 
commonly thus designated. Over-action, in particular, may have 
either of the following origins : — ■ 

1. Nervous, or hysterical ; 2. Dyspeptic ; 3. Rheumatic, or gouty ; 
4. Hypertrophic. 

All of the above forms of merely functional disturbance of the 
heart, and especially the purely nervous, may be known from 
hypertrophic over-action, or the conscious impulse of dilatation of 
the heart, by the fact that they are not increased by moderate 
exercise ; are often, indeed, much diminished thereby. When the 
heart is enlarged, especially with valvular change, active move- 
ment causes distress and dyspnoea, with great acceleration of the 
cardiac movement. In palpitation of all kinds, during the attack, 
it is generally not possible to lie with ease upon the left side ; and 
orthopnoea may occasionally occur, without organic disease. 

The treatment of palpitation must vary according to its cause. 
If nervous, invigoration of the system and enrichment of the blood 
are most probably needed, by iron and other tonics, and regimen. 
Dyspepsia will require appropriate treatment ; as a part of which 
exercise in the open air will not be counter-indicated at all by 
sympathetic palpitation. 

Aneurism of Thoracic Aorta. 

A bulging in the front of the chest, in which pulsation is felt, 
not continuous or identical with that of the heart, and over which 
resonance upon percussion is dull — is probably an aneurismal 
tumor. If a thrill is also perceptible in it, with or without a 
murmur on auscultation, we may be still more confident in the 
diagnosis ; and when the signs of pressure upon the air-tubes, 
oesophagus, sympathetic or recurrent laryngeal nerve, or thoracic 
duct occur, it is nearly certain. 

Murmur may, however, be absent ; so may thrill ; the bulging 
may be slight, and the percussion resonance little altered. The 
sign of most consequence is, the existence of frrojpoints of pulsa- 
tion in the chest, the cardiac and the aneurismal ; the latter coin- 
ciding almost with the diastole of the heart. 

The siims of pressure are, chiefly, pain, cough, dyspnoea, loss of 
voice, difficulty of swallowing ; and emaciation from obstruction 
of the thoracic duct. 

Cancerous or other tumors may produce all these latter signs ; 
but such tumors do not pulsate. In empyema the beat of the 
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heart sometimes impels 
the fluid so as to throb 
rather widely ; but this is 
still a single cardiac im- 
pulse. Occasionally a con- 
solidated lung, in phthisis, 
may vibrate forcibly, with 
the pulmonary artery; hut 
other signs then make clear 
the disease. 

The course of aortic 
aneurism is usually very 
gradual — often lasting for 
a number of years. Death 
occurs — 1, from sudden 
rupture and copious he- 
morrhage ; 2, from slighter 
rupture and slow leakage ; 
3, from slow exhaustion b\ 
pressure, interfering with 
respiration, deglutition, 
etc. 

The causation of tho- 
racic aneurism is obscure. 
It occurs nearly always in 
rather elderly people, in 
whom the process of dege- 
neration of the vessels has 
commenced ; but now and then it is met with before middle life. 

Abdominal Aortic Aneurism. 

Of this, the signs and symptoms are — deep-seated severe pain 
(occasionally intermitting) in the back and abdomen, increased 
by certain movements ; unaccompanied by fever, but resisting all 
treatment ; later, muscular spasms of the lower limbs, displace- 
ment of the liver, and the manifestation of a pulsating abdominal 
tumor, felt upon palpation, over which there is dulness of reso- 
nance upon percussion. The higher up the aneurism, the more 
severe are the pains and other symptoms of disturbance. 

Aneurism of the aorta may, without careful examination, be 
confounded with aortic pulsation without tumor (common in dys- 
pepsia, etc.), or with neuralgia, rheumatism of the bowels, colic, 
worms, disease of the liver, caries of the spine, psoas abscess, or 
cancer. Only the discovery of a distinctly pulsating tumor (not 
a tumor moved by subjacent pulsation) can establish the presence 
of aneurismal disease. 

The treatment of thoracic or abdominal aortic aneurism is 
almost null. Hygienic measures may retard decline, and careful 
self-management may avert a sudden catastrophe. Exertion and 
excitement must, of course, be prohibited. Prolonged pressure on 
tlte aorta has sometimes effected the cure of abdominal aneurism. 
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CHAPTER IX. 

AFFECTIONS OF THE BRAIN AND 
NERVOUS SYSTEM. 

Inflammation of the Brain. 

SYNONYMS. — Encephalitis, Phrenitis, Meningitis, Cerebritis. The 
last two are not, of course, technically identical ; but they are not 
clinically separable. Inflammation of the membranes derives its 
importance from the implication of the brain. 

Varieties. — Simple and scrofulous encephalitis or meningo- 
cerebritis. 

Simple Meningo-Cerebritis (meningitis). 

Symptoms. — Intense headache, redness of face and eyes, an ex- 
cited look, dizziness, roaring in tbe ears, extreme sensitiveness to 
light and sound, restlessness, wakefulness, wild delirium. Vomit- 
ing is common ; the bowels are usually costive. Late in the at- 
tack in adults, at any period in children, convulsions may occur. 
Rigidity of the muscles is frequent in bad cases ; paralysis often 
follows convulsions. 

Stages. — These are generally described as three. 1st. That of 
active congestion and inflammation ; with hot, hard, rapid, full, 
regular pulse, morbid sensitiveness to light and sound, headache 
and delirium. 2d. That of commencing effusion and cerebral op- 
pression ; with more moderate heat of the surface, stupor, and 
slow or irregular pulse. 3d. That of cerebral disability or disor- 
ganization ; with unconsciousness, convulsions, muscular rigidity 
or paralysis, and rapid, feeble pulse. 

Morbid Anatomy. — Except in traumatic cases, the dura mater 
rarely takes part in the lesions of encephalitis. Rather minute 
hypenemic injection is found here and there in the arachnoid mem- 
brane ; sometimes opacity and thickening occur, with adhesions. 
In the pia mater, generally with considerable increase of redness, 
serum has been effused ; or even pus. The pia mater adheres 
firmly to the brain. The ventricles contain more serum than 
usuai ; sometimes several ounces. In some cases it is turbid, floc- 
culent, or purulent. The brain itself is most frequently affected, 
with redness in the convolutions, and dots of blood in the medul- 
lary portion ; also, with softening in the gray or white substance, 
or in both. , , 

Diagnosis.— The distinctions between simple and tuberculous 
or scrofulous meningitis or encephalitis will be considered pre- 
sently. Typhoid fever, delirium tremens, and acute mama may 
be confounded with or mistaken for inflammation of the brain. 

Typhoid fever does not usually have vomiting, long-continued 
headache, or morbid sensibility to light among its symptoms ; 
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while tympanites, diarrhoea, bronchitic cough, etc., make it known. 
In delirium tremens, the origin of the affection in alcoholic excess, 
the mostly horrible illusions, tremor and insomnia, without headache. 
are characteristic. Acute mania is almost or quite without fever ; 
often without headache ; and the muscular strength is little im- 
paired ; vomiting, also, is absent. 

Subacute or chronic encephalitis, now and then met with, pre- 
sents greater dilliculty in distinguishing it from mania. Indeed, 
the best authorities in psychopathology (study of mental diseases) 
state that cerebral hyperemia and inflammation bear a not unim- 
portant part in the pathology of insanity. (See Winslow on the 
Brain and Mind.) 

Children afford not unfrequent instances of another question in 
diagnosis -how far symptoms affecting the brain may or may not 
depend upon the stomach for their causation. 11 Gastric fever" and 
" infantile remittent" are phrases applied often to attacks occurring 
in childhood or infancy ; in which, with indigestion and vomiting, 
there is delirium, stupor, or apathy, with or without convulsions. 
In such cases, the heat of head and fulness of the carotid and tem- 
poral arteries are less, the gastric disorder, fur of tongue, etc., 
greater, than in cerebral inflammation. Cholera infantum is often 
attended by brain symptoms ; but its other features, the time of 
year, and locality (in a large city almost always) are distinctive. 

Prognosis. — Simple encephalitis, under good treatment, is not 
always fatal ; but a majority of cases end in death. 

Causation. — Between fifteen and forty-five is the age most sub- 
ject to this disease. Males are more liable than females to it. Hot 
climates predispose to it ; and so does intemperate living. Ex- 
citing causes are, blows or falls upon the head, exposure to the sun, 
violent or prolonged mental excitement, erysipelas of tin bead, 
scarlet fever, metastasis of rheumatic or gouty inflammation, re- 
pulsion of eruptions upon the skin, suppression of accustomed 
discharges. Extension of inflammation from the ear (otitis) to the 
brain is a possibility, important not to be overlooked. 

Treatment. — No disease is more likely to be benefited in vig- 
orous subjects by early venesection than acute inflammation of the 
brain. But its usefulness depends upon its being early ; and it 
should seldom be repeated. As in other cases of inflammatory 
disease, many physicians now omit it altogether. Leeching or 
cupping may follow it or take its place. 

Purging actively is important ; by sulphate or citrate of magne- 
sium, or, if dosing be difficult from delirium, croton oil, or elaterium. 
After one free purging, moderate catharsis may be, if necessary, 
repeated every two or three days ; and the bowels should be kepi 
open during the attack. 

Cutting the hair very short, or, still better, shaving the whole 
head, will aid in giving relief, and will allow the effectual appli- 
cation of cold. Pounded ice, in a bladder or bag of India-rubber, 
will do if watched and changed in place often, to prevent too 
great an impression upon one part. Many prefer a linen cloth 
(as a cambric handkerchief) folded once, dipped in ice water, and 
laid over the head ; it should be wet freshly every few minutes, or 
the good effect is almost lost. Merely wetting the head now and 
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then with cold water produces a reaction, not a sedation,, which is 
required. If the feet be cold, they should be made warm by mus- 
tard foot-baths or sinapisms. In children, the prolonged warm 
bath may be useful. 

The diet in the first part of the attack should be as light and 
unstimulating as possible. Oatmeal gruel, panada, rice, toast- 
water, may come first ; then milk, chicken-water, mutton broth ; 
later, beef-tea. 

Blisters are serviceable after the intensity of the inflammatory 
excitement has begun to diminish. The best will be a blister 
nn r the whole scalp. It need not remain on many hours. 

In a late stage, with secondary debility, concentrated liquid diet, 
with alcoholic stimulants, and even opium at night, may be re- 
quired to support the flagging energies of the system. 

Convalescence in the best cases may be slow. The faculties 
may remain feeble, and the brain morbidly excitable, for weeks or 
months ; needing great care as to all mental impressions and 
efforts, lest a dangerous relapse occur, or chronic cerebral hyper- 
emia, perhaps insanity, follow. 

Tubercular Meningitis. 

Acute Hydrocephalus. — From two to fifteen years is the age 
most apt to yield examples of this fatal disease. Premonitory 
symptoms usually occur ; dulness, pettishness, and languor ; head- 
ache ; disposition to put the head in the mother's lap, or to lie 
clown ; loss of appetite ; vomiting ; and costiveness. The child 
sleeps ill, with grinding of the teeth, or sudden starting with 
alarm. After four or five days, constant headache and anxiety of 
countenance, heat of head, sensitiveness to light, fever and drow- 
siness, alternated with moaning or occasional screaming, and de- 
lirium at night, mark the case. 

Advanced symptoms are, total stupor, strabismus, convulsions, 
and paralysis. The pulse goes through similar changes to those 
of simple encephalitis ; first febrile acceleration, then irregularity 
and slowness, lastly the rapidity of moribund prostration. The 
attack terminates on the average in between two and three weeks. 

Prognosis is always unfavorable in this disorder. 

Morbid Anatomy. — Since Papavoine, Rufz, and Gerhard 
showed the existence of a relation between tuberculosis and " acute 
hydrocephalus, " autopsic inquiry has proved fully, 1st, that tuber- 
cle-like granulations, with opacity and thickening of the arachnoid 
at the base of the brain, adhesion between the hemispheres, and 
serous effusion, characterize a number of the cases ; 2dly, that all 
of these lesions may be found without any tubercle whatever ; and, 
3dly, that the amount of such deposits in most cases is not sufficient 
to modify greatly the course of the local disease, at least in such a 
manner as tubercle acts elsewhere. 

We conclude, hence, that it is rather the diathesis than the de- 
posits that make the disease to differ, as in progress and prognosis 
it clearly does, from simply meningitis or encephalitis. 

Treatment.— Purge moderately, not exhaustively ; blister the 
head or back of the neck ; apply cold with care, and allow liquid 
nourishment, such as milk and beef-tea, mutton or chicken broth, 
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etc., from an early stage. Iodide of potassium is recommended 
by some practitioners. 

Hydrocephalus. 

Definition. — Water in the head ; dropsy of the brain. This 
is almost always an affection of" early life. Sometimes it is eon- 
genital. It is mostly a passive dropsical effusion ; certain cases 
show signs of a chronic or subacute inflammatory condition of the 
arachnoid membrane. 

Symptoms. — Languor, strabismus, convulsions, loss of appetite, 
increase in the size of the head. Tins last may be enormous ; the 
fontanels expanding, and, in a slow case, the bones growing 
excessively large. The mental faculties nearly always grow dull. 
Bodily emaciation and debility attend. 

Although cases are known and recorded in which hydrocephalic 
persons lived for more than twenty years, the general rule is that 

they die in a few months; 
either from cercbro-spinal 
disability or atrophy, or 
from some intercurrent dis- 
ease not endurable by the 
impaired vital energies of the 
system. 

Treatment. — Small as 
is the encouragement given 
by experience in this affec- 
tion, it is certainly justifi- 
ably to try measures not 
out of place in themselves. 
Such are, moderate purg- 
ing, every few days, or once 
a week, sustaining the 
strength by nourishing food, 
HvDnociiPUALio Skull, from aGiklaged and, if it be borne, cod-liver 
11 years. oil ; diuretics ; shaving the 

head and rubbing it nightly 
with mercurial ointment ; occasionally blistering the back of the 
neck ; in a child, preferably, by painting it with cantharidal collo- 
dion. Pneumatic aspiration may perhaps prove useful in hydro- 
cephalus, to remove the fluid gradually and safely. 

Softening of the Brain. 

Pathologists generally recognize two forms of this : 1. Acute 
red inflammatory softening ; and 2. Slow, white, atrophic softening 
or degeneration of the brain-substance. Both receive the name 
of ramollissemcnt. 

The former of these is farther definable as a local cerebritis; 
whose symptoms are not nearly always separable, clinically, from 
those of meningitis or encephalitis, already described. Cadaveric 
inspection shows not only hyperfemic redness and softening, but, 
sometimes, abscess, or even gangrene of the brain. This last (gan- 
grene) is probably always the result of injuries. Induration of the 
brain may also follow (especially traumatic) inflammation of the 
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brain. The cerebrum is more often affected with red softening 
than the cerebellum. 

Abscess of the brain is in a certain number of cases latent for a 
considerable time. Sudden headache is apt to be the earliest 
symptom. This is attended by feverishness, vomiting, difficulty 
of speech, numbness, convulsions, paralysis, and coma," Otitis and 
pyaemia are said to be, after injuries, the most frequent direct 
causes of it. 

Diagnosis. — Acute lied Softening- — The occurrence of imper- 
fect coma, with rigidity of the muscles of the extremities, or of 
paralysis without loss of consciousness, will make probable this 
lesion. Most cases die within two weeks; some within two or 
three days. 

White atrophic softening or degeneration of the brain may take 
place as a result of old age, or from intense mental labor or excite- 
ment, from intemperance, or from embolism; that is, obstruction 
of an artery within the brain by a fibrinous clot carried from some 
other part. Its approach and progress are more slow and insid- 
ious than those of acute inflammatory ramollissement. Neuralgic 
pains in the limbs, followed by numbness and paralysis ; general 
debility, and dulness of the senses, gradually increasing to blind- 
ness, loss of hearing, etc., and a corresponding decline of the 
mental powers ; these are the usual symptoms, which may be 
extended over a period of many months. Death is sure to be the 
final result. 

Treatment. — If inflammatory red softening can be diagnos- 
ticated at an early period, a similar treatment to that named for 
acute meningoencephalitis may be advised. Local depletion, at 
least, followed by counter-irritation by blisters, may be resorted 
to in a case which appears to be such ; the more freely, because 
apoplexy, which most nearly simulates it, presents very similar 
practical indications. 

Chronic atrophic white softening is not amenable to any such 
measures; nor, indeed, to any active remedial treatment. Preven- 
tion, by the avoidance of its causes, and palliation or economy of 
the waning powers of the system, are alone possible. The manage- 
ment necessary under such indications must vary with every case. 

Inflammation of the Spinal Marrow. 

Clinical Synonyms.— Myelitis, Spinal Meningitis. The symp- 
toms of this uncommon affection are, constant and severe pain, in 
the back, increased by motion ; spasmodic contractions or rigidity 
of the muscles followed by paralysis, fever, constipation of the 
bowels, and retention of urine. Authors state that m myelitis 
proper, as distinguished from spinal arachnitis, there is no pain nor 
muscular rigidity, but only paralysis of motion and sensation. 

MORBID Anatomy.— Diffuse redness and opacity of the arach- 
noid, swelling and infiltration of the pia mater, and effusion of 
serum, caininunicating freely with the cavity of the cranium, are 
generally found. Adhesions of the membranes from plastic lymph 
are less 'common ; and still less so, though repeatedly recorded, is 
suppuration within the arachnoid. The dura mater is occasionally 
affected with inflammation, and even ulceration and gangrene, 
60 
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commencing from without. The cord may be reddened from 
injection of its substance, and softened ; more rarely indurated in 
parts. 

TREATMENT. — Cupping or leeching along the spine, followed by 
a blister, and active purgation with saline cathartics, constitute 
the essential parts of the treatment of simple inflammation of the 
spinal cord or of its membranes. If the diagnosis be doubtful, 
the practice must be disproportionately less bold; this is, of course, 
a principle of very general application in therapeutics. • 

Epideniic cerebrospinal meningitis will be considered hereafter, 
as Cerebrospinal fever. • 

Apoplexy. 

Definition. — Sudden coma, produced neither by injury nor by 
poison. 

Varieties. — Some terms once used have been shown to bo 
without pathological justification ; as serous apoplexy, vcrvnus 
apoplexy. Good authority still sustains, however, tbe mention 
of two forms at least of genuine apoplectic seizure : congestive and 
hemorrhagic. 

SYMPTOMS. — Congestive Apoplexy. — Premonitory symptoms often 
so n are, flushed appearance of the face and eyes, heal of head, 
throbbing of the carotids, distension of the temporal arteries and 
jugular veins ; constipation, languor, dulness, drowsiness ; dim- 
ness of sight, vertigo, headache. The attack is marked by sudden 
stupor; with slow and sometimes snoring respiration, full and 
slow pulse, dusky or turgid appearance of the face. Tbe total loss 
of perception may be brief, its partial absence or deficiency con- 
tinuing for some time. Slight convulsive movements are mil un- 
common. Paralysis of the muscles occurs only for a short time 
after the attack, if recovered from. 

Hemorrhagic Apoplexy. — Generally no clear premonition is given, 
the attack being very sudden ; a stroke, literally. Unconsciousness 
is complete, for some seconds, minutes, or hours. After this, 
general or local paralysis, most often hemiplegia, is left ; the 
mental powers also, in many cases, being impaired at least tem- 
porarily. During the coma, the breathing is commonly stertorous, 
and the pulse slow, and somewhat full, the head hot, the (ace 
more or less dark or flushed. But the fulness of the bloodvessels 
and heat of the head are much less, as a rule, than in congestive 
apoplexy. 

Anatomy and Patitodooy. — In the congestive form, excessive 
cerebral hypersemia produces coma by pressure upon the brain ; 
the extremest degree of which (vascular pressure) is met with in 
strangulation. 

In hemorrhagic apoplexy, from the rupture of a degenerated 
artery, either in the substance of the cerebrum or cerebellum, in 
the ventricles, or under the arachnoid membrane, effusion of blond 
occurs, and a clot is formed. If this be small, it may be gradually 
absorbed ; autopsic inspection sometimes shows the remains of 
such, where another hemorrhage has caused death. Fatty degene- 
ration of the arteries of the brain has been repeatedly, but not 
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always, observed ; and miliary aneurisms of the cerebral arteries 
have been often noticed, by Charcot and others. 

The age of the clot may be ascertained in part by the discovery, 
with the microscope, of blood-crystals ; which are not found until 
after seventeen or eighteen days from effusion. 




Hemorrhage into Right Lateral Ventricle and Eight Hemisphere of 
the Brain. 

Diagnosis.— Apoplexy is to be distinguished from uraemia, 
alcoholic intoxication (dead drunkenness), narcotic poisoning (as 
from opium), compression of the brain, or concussion, from blows 
or falls, asphyxia (suffocation), sunstroke, catalepsy, cerebral hysteria, 
acute softening of the brain, and spotted fever or " cerebro-spinal 
meningitis ;" as well as from all forms of syncope. From ursemic 
coma it is only to be known by the history of the case, showing a 
renal origin for the symptoms, in partial or total suppression of 
the urine. Alcoholic intoxication is revealed by the odor of the 
breath, and the attendant circumstances. Similar aid exists some- 
times in cases of narcotic poisoning ; in opiate narcotism, moreover, 
the pupil is contracted; in that from most other narcotics, it is as 
firmly dilated. Concussion and compression of the brain are gene- 
rally suggested by the position of the body (if found without a 
history), and the external marks of injury. Asphyxia also is 
usually pointed out by the condition of things surrounding the 
patient. 

In asphyxia, blueness of the lips, and embarrassment of respi- 
ration, with coldness of the surface, show the origin to be in the 
function of breathing. Sunstroke is attended by feebleness of the 
pulse, at least in the majority of cases ; in some, it ^ identically, 
a congestive apoplexy. In catalepsy, there is rigidity ot the 
muscles, with rapidity of the pulse, susceptibility of the pupil to 
light, brief duration and repeated recurrence of the attack, with- 
out any paralysis. Cerebral hysteria is rare, and occurs only in 
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females, whose previous disorders of the nervous system will aid 
in interpreting even coma as belonging to the same category. 
Acute red softening of the brain may be very difficult to distin- 
guish from apoplexy. It is, however, seldom if ever so sudden in 
its invasion ; there is more slobbering or now of saliva, and water- 
ing of the eyes ; and there is not the partial or entire restoration 
of the faculties which an attack of apoplexy, not fatal, allows to 
often. Spotted fever, or " eerebro-spinal meningitis," will be espe- 
cially described, and its diagnosis considered, in another place. 

Syncope, of any form or origin, is marked by pallor, coldness, and 
loss of pulse. 

Prognosis.— This is always alarming ; most so when there is the 
most reason to believe that cerebral hemorrhage has occurred ; 
and, therefore, especially in those advanced in life. In younger 
subjects, where stertor of breathing is absent, under proper trrat- 
ment, congestive apoplexy may be entirely recovered from. So 
may a single attack of the hemorrhagic form, with a small clot 
only, and limited, transient paralysis. Each succeeding attack 
becomes more dangerous ; a third is seldom survived. The imme- 
diate danger connected with an attack of apoplexy should not be 
considered over for ten days at least alter the stroke itself. Very 
seldom, indeed, after a hemorrhagic attack, are the mental or 
bodily powers so good, for the rest of life, as before. 

Causation. — Age is the most constant promotive cause of apo- 
plexy. Cases are on record, though of extreme rarity, in children ; 
between thirty and fifty it is much more frequent ; but alter fifty 
it is one of the most common modes of death. Arterial degene- 
ration is here the. general occasion of the catastrophe ; some mental 
excitement, or bodily shock or effort, as danger, or joy, or a few 
glasses of wine, or the stooping posture, or straining at stool, 
causing a rupture of the weak vessel, and fatal cerebral hemorrhage. 
Neither sex seems to be more liable to this disease than the other. 

Full living, especially with alcoholic intemperance (even mode- 
rate) and indolent habits, predispose to it in a marked degree. So 
does excessive brain work. Florid, short-necked, big-bellied 
people are most exposed to it. Hypertrophy of the left ventricle 
of the heart is believed to promote it. After dinner and during 
sleep are the two most likely times for the attack to occur. 

Treatment.— The younger the patient, and the more vigorous 
his antecedent health, the more probable is the existence of the 
congestive form; and, also, the better the prospect of recovery 
from hemorrhage within the cranium, if, only, the effects of pres- 
sure be averted at the time. If, then, in a person under fifty, not 
before of broken constitution, we find the head hot, (ace turgidand 
flushed, the arteries and veins of the neck and temples full, tin: 
pulse also strong, and the hearfs impulse so (or the heart's action 
vigorous though the pulse at the wrist be oppressed) blood may he 
taken, carefully, from the arm, or by cups or leeches applied to the 
back of the neck. 

Older or more doubtful cases may be treated tentatively, with 
cups alone, aided by mustard plasters to the legs, back, and epi- 
gastrium in turn ; with laxative injections into the rectum during 
the attack, and saline purgatives afterwards. The head should 
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be kept raised, and cooled with wet cloths until its temperature 
become normal. If the hair be thick, it should be cut very short 
or shaved off entirely. 

When, however, there is reason, as usually is the case in really 
old or broken-down patients, to believe that structural degeneration, 
arterial or that of ramollissement, is the source of the attack, loss 
of blood will be out of place. It may even, by exhausting the 
enfeebled system, hasten death. Such cases, if they survive the 
first apoplectic tit, require rather nourishing diet, and sometimes 
even tonics, to support strength, favor repair, and prolong life. 
Great delicacy of judgment, of course, is necessary in deciding in 
different cases between these apparently so opposite modes of 
treatment. The tendency of medical opinion, for the last ten or ■ 
twenty years, has been towards the curtailment, to a great extent, 
of the use of the lancet in apoplexy. 

Where a moderately plethoric condition is present, and the 
taking of blood, generally or locally, is not decided upon, purga- 
tion is safe and likely to be useful. Jalap, resina podophylli, or 
croton oil, in small doses, will have the advantage of convenient 
administration. 

Aphasia. 

Loss of speech may occur as one of the symptoms of disease of 
the brain, either functional and transient, or organic and irremov- 
able. Such a loss of language is termed aphasia. Importance has 
been given to it lately by the observations of Trousseau and 
others, and resulting speculations (Dax, P. Broca) as to the seat 
of the faculty of speech. Not articulation, as in aphonia, but 
expression is, in this affection, wanting. The power to write words 
from memory, to convey meaning, is lost ; but, in some cases, at 
least, they may be copied correctly. Thinking without words may 
go on in such instances ; as Lordat recorded, after recovery, in his 
own case. 

Hemiplegia of the right side has in a number of examples coin- 
cided with aphasia ; and, several times, also, autopsy has shown 
softening or other lesion of the left anterior portion of the cere- 
brum. On the suggestion of these facts a hypothesis has been 
based, that the site of the faculty of language is in the third anterior 
frontal convolution of the left hemisphere of the cerebrum. This 
is a very unphysiological supposition, in view of the symmetry of 
the cerebro-spinal axis throughout ; nor does this objection disap- 
pear even upon the conjecture that the "organ" upon the right 
side may exist always in an undeveloped state. Valvular lesion 
of the heart sometimes accompanies this disease. 

Cases of aphasia are rare. There are no special measures of 
treatment for it pointed out as yet by experience. 

Paralysis. 

"Varieties. — According to the proximate cause : 1. Cerebral 
palsy; 2. Spinal; 3. Reflex paralysis; 4. Toxsemic {e, g., lead 
palsy) ; 5. Hysterical palsy. According to the extent of the affec- 
tion : Facial or other local palsy ; Hemiplegia ; Paraplegia ; Gene- 
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ral paralysis. According to its nature : Motor (acinesia), and Sen- 
sory paralysis (anaesthesia). 

Facial Palsy. — This is an affection of the portio dura of the 
seventh pair of cephalic nerves, the motor nerve of the face. It 
occurs at any age. usually from rheumatoid inflammation of the 
sheath of the nerve at its escape from the cranium through the 
stylo-mastoid foramen. One side of the face is without change of 
expression ; and the eye on that side is not closed (in severe cases) 
from the paralysis affecting the orbicularis palpebral, muscle. The 
tongue is not affected in the movements. 

The facial motor nerve is not often involved in the much more 
serious cases of cerebral palsy. Ahscnce of disturbance or of in- 
completeness of control over the tongue, while the power over the 
eyelid is partly or wholly lost, with the absence also o| severe, 
cerebral symptoms, will, especially in a young person, make the 
diagnosis easy as well as important. The PROGNOSIS is, generally, 
of recovery in a few days or weeks. The treatment of this form 
of local palsy maybe by repeated small blisters behind the ear; 
followed, when convalescence has begun, by some warm covering 
(cotton wadding, flannel, or silk) to protect the part from cold. 

Other Local Palsies. — Pressure upon a nerve may cause its para- 
lysis, generally temporary. A man has been known to have hie 
hand rendered powerless for three weeks by sleeping all night 
with his arm bent under his head. Frictions, the endermic appli- 
cation of strychnia, and galvanism maybe used in such a case. 
Writer's cramp, or scrivener's palsy, is the result of exhaustion 
sf of certain muscles from over-use. Its cure is rest. 

Palsy of the optic nerve is designated as amaurosis ; of the sense 
of hearing, cophosis; of taste, ageustia; of smell, anosmia. Except 
the first, however, these terms are not much used. 

Hemiplegia. — Brain-lesion is most often the cause of this affec- 
tion ; either an apoplectic clot, a tumor, or softening. Spinal 
disease may, however, produce it ; and some cases are, by writeni 
upon the subject, referred to a peripheral or reflex origin. There 
may occur, also, sometimes transiently, epileptic, choreic, and hy- 
sterical hemiplegia. Owing to the decussation of the anterior 
pyramids of the medulla oblongata, lesion of one side of the brain 
produces motor paralysis of the other side. In spinal lesion the 
palsy is usually on the same side. Brown-Sequard, however, has 
shown decussation of the sensory nerves in the cord ; and he ex- 
plains the symptoms in some cases thereby. 

Symptoms. — Suddenly, almost always, but not always with loss 
of consciousness, the patient loses the power of motion, and more 
or less of sensation on one side. In complete cases, the parts in- 
volved are the arm and leg, the muscles of mastication (with the 
buccinator), and half of the tongue. In trying to protrude the 
tongue it is pushed out towards the affected side : in retracting it, 
the reverse happens ; that is, it is drawn towards the sound side. 
The palsied cheek hangs ; but the eye can be shut or opened at 
will. The third, fifth, and ninth nerves are especially apt to show 
implication by disturbance of the actions under their control ; of 
the fifth, those of the muscles already mentioned, as well as of 
facial and lingual sensation ; of the third, loss of power to lift the 
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eyelid, strabismus, and dilatation of the pupil ; the ninth, one-sided 
movement of the tongue, affecting also the speech. 

Hemiplegia may be attended either by rigidity or relaxation of 
the muscles ; and the former may be early or late. Where there 
is decided relaxation in cerebral paralysis, it is probable that white 
softening, or atrophy from embolism of the brain, is the lesion, 
with or without a clot ; where early rigidity is marked, an apo- 
plectic clot may be inferred. Late rigidity is probably due to an 
atrophic state of the muscles ; a " rigor mortis in vita." Contra- 
dictory accounts are given by authorities as to the susceptibility 
to galvanic excitation of the muscles on the sound and on the 
paralyzed side. It is probable that the loss of excitability of the 
muscles is in proportion to their atrophy. 

The prognosis in hemiplegia depends greatly on the ascertain- 
ment of its causation. If it follows an epileptic tit, or attack of 
chorea, or occurs in a hysterical subject, it may be of compara- 
tively brief duration, ending in recovery. If an apoplectic attack 
precede it or if any lesion of the brain be inferred from the history 
of the case, the prospect is bad. Partial improvement may occur, 
not often entire restoration ; and renewed attacks or " strokes" are 
likely to follow. 

Treatment. — Essentially the same principles arc applicable 
to this as have been mentioned in connection with apoplexy. The 
younger the patient, the more vigorous his or her previous health, 
and the fuller the circulation, the more appropriate may be the 
general or local abstraction of blood, to diminish pressure upon 
the brain. Where softening is apprehended, bleeding should be 
exceptional and cautious. Epileptic, choreic, and hysterical 
hemiplegia indicate little or no depletion as a rule. Rest, regula- 
tion of the bowels, and counter-irritation by dry cups to the upper 
part of the spine, and afterwards a blister ; with frictions, as with 
brandy and red pepper, or whisky and hot water, or salt and spi- 
rits, to the affected limbs ; these are measures of general utility. 
A seton in the back of the neck is sometimes recommended. As 
to strychnia, it is not safe where cerebral or spinal irritation is 
likely to exist, as near the commencement of most attacks. Even 
at a late stage it should be used with extreme caution, watching 
its effects. Precisely the same statement may, upon the best 
authority, be made as to electricity, in cerebral paralysis. In the 
hysterical form, if it last long, electricity may be applied locally, 
with safety and advantage. In any curable case, passive exercise 
of the weak limbs will be very useful. 

Paraplegia. — This is paralysis of both the lower extremities. 
Spinal disease or injury is its source; with or without cerebral 
implication or complication. It may come suddenly or gradually ; 
generally its beginning, at least, is sudden. Beflex paralysis, as 
described by several authors, is sometimes paraplegic. 

Symptoms. — In organic or spinal paraplegia, as well as in the 
reflex form, numbness in the feet and pain in the back are apt to 
he early signs. The power of motion is lessened or lost in the 
lower limbs. The muscles may be either relaxed or contracted. 
The lesion of the spinal marrow, if progressive, is productive finally, 
in many cases, of loss of power over the bladder and sphincter ami. 
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Bed-sores, with deep ulceration and sloughing, may occur in pro- 
tracted cases. 

Treatment. — When myelitis is believed to exist, at an early 
stage, local depletion to a moderate extent, in otherwise goofl 
subjects, may be advised. In any case, counter-irritation (not 
vesication, in a bedridden patient, unless be can lie well on either 
side), by repeated sinapisms, or stimulating liniments, will be 
proper. 

AVhile inflammation or active irritation of the spinal cord is 
made apparent by the symptoms (pain, cramps, muscular twitch- 
ings, or rigidity), strychnia is not suitable. After these have 
subsided, it may be given— not more at first than the thirtieth 
of a grain twice daily. If it produce jerking movements of (In: 
hands or feet, or nervous restlessness, or any marked uneasiness, 
it should be suspended. Electricity may be used, with similar 
caution, in a secondary or relatively late stage of paraplegia. 
Moderate (at first very gentle) shocks of the interrupted circuit are 
preferred. 

Hysterical Paralysis. — In females this is among the many forme 
of functional disorder which that strange and not yet clearly de- 
fined disorder, hysteria, may produce. It is diagnosticated by the 
aid of the history of the patient. Dr. Todd stated that, in it, the. 
affected limb (it is most often hemiplegia), in walking, is dragged 
after the other, as if a dead weight ; while in cerebral hemiplegia 
the palsied leg and foot are brought round in a curve, the body 
being bent toward the sound side at the time. 

Treatment. — Tonics, good nourishment, and change of air (in 
a word, analeptic management), are most needed in nearly all 
hysterical cases. For the paralysis itself, electricity lias been 
found useful. Mild shocks for a few minutes twice a day may be 
given with the magneto-electric apparatus. 

Reflex Paralysis. — Since Stanley's paper (1833), assorting the 
production of paralysis, sometimes, by disease of the kidney, a 
number of medical writers have added to the list of supposed 
cases of "paralysis without apparent lesion." Worms, dysen- 
tery, diarrhoea, uterine irritation, teething, and external injuries 
are all thought to induce reflex paralysis in certain instances. 
Diphtheritic and scarlatinal palsies have by some been placed in the 
same category. The simplest and clearest cases are those of wounds. 

The pathology of this form of palsy is a subject of much con- 
troversy. The best explanation is that of Handheld Jones and 
S. TV. Mitchell ; expressed in the term proposed by the former— 
"inhibitory action." In other words a morbid impression, from 
injury or disease, in one part of the body, being transmitted along 
a nerve to a nerve-centre, overwhelms or paralyzes it ; this effect 
being shown, of course, in the parts to which it distributes nervous 
branches. 

Treatment. — In true reflex paralysis, of short or moderate du- 
ration, the removal of the irritant cause produces instant relief; 
as in H. Jones' case, where strabismus from palsy of the external 
rectus oculi muscle disappeared after a piece of dead bone was 
extracted from a whitlow on the thumb ; or Lawrence's, in winch 
blindness of one eye (of thirteen months' standing) was cured by 
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the extraction of a carious tooth, with a splinter of wood project- 
ing from one of its fangs. When the nature of the case does not 
admit of such prompt relief, if the diagnosis be clear, the same in- 
dication remains ; to address our remedial measures to the seat or 
source of peripheral irritation. Palliate, if we cannot cure, the 
trouble there, and we will obtain palliation, if not relief, of the reflex 
disability. Electricity has proved signally useful in the subsequent 
treatment. This form of disorder is, however, very rare. 

Diphtheritic Paralysis. — After the termination of an attack of 
diphtheria, commonly within three weeks, the muscles used in 
swallowing and speaking, less often those of the upper and lower 
limbs, and the sense of sight, may be partially paralyzed. Loss 
of sensibility usually accompanies the loss of motor power. This 
condition of things may last for weeks or even months, but is gen- 
erally recovered from. Whether the immediate cause of the par- 
alysis is the peripheral lesion of the nervous terminations (in the 
pharyngeal and laryngeal affection) or the toxsemic influence, upon 
the nerve-centres, of the morbid poison of diphtheria, cannot yet 
be decided. In extended palsy as a sequela, the latter is the 
more probable explanation. 

Treatment. — Passive exercise, stimulating frictions, and elec- 
tricity, sometimes with change of air, and sea-bathing, are suitable 
measures for this affection. 

Syphilitic Paralysis. — The most unequivocal instances of this 
nature are accounted for by periostitis within the cranium, involv- 
ing the dura mater, or, by nodular exostosis, pressing upon the 
brain. The most remarkable fact connected with such cases is the 
recorded experience showing the prompt curative effect upon it of 
iodia\ of potassium. Obscure paralysis, without apoplectic symp- 
toms, and in a syphilitic constitution, may be tentatively so treated, 
on the basis of such experience. 

Lead Palsy.— Considerable time of exposure to the influence of 
lead is generally necessary to cause this. So commonly does it 
first affect the extensor muscles of the forearm, that the cognomen 
of "wrist-drop" is often applied to it. When it lasts for some 
weeks, the muscles waste away. A blue line is observed to form 
along the edge of the gums. Pain precedes the palsy, and attends 
recovery of "power. During the attack, the muscles have their 
excitability by electricity considerably diminished or lost. 

Mostly, though after a long time, lead palsy is recovered from. 
Iodide o'f potassium appears to act as an eliminant of the lead ac- 
cumulated in the system. Ergot is asserted by some to be cura- 
tive also. Faradaic electricity has been found decidedly beneficial ; 
used in moderate strength for a few minutes two or three times a 

da y- i , , . 

Mercurial Peilsy is occasionally met with an those who work m 
the metal. Mostly tremor is a predominant symptom. Early 
withdrawal from the influence of the cause, and the continued use 
of the iodide of potassium, are the principal measures of treatment. 

Paralysis agitans, or shaking palsy, is described as a more or 
less constant involuntary and uncontrollable shaking of the hands, 
arms, head, or, progressively, of the whole body. Slight or mode- 
rate degrees of such tremor are common enough, from general 
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nervous debility. Extreme cases evince the wreck of the cerebro- 
spinal system, and are therefore incurable. No special treatment 
can be pointed out for this affection. 

Wasting Palsy. { OruueiWiier's. ) — A few of the muscles of one 
limb, or the voluntary muscles of the whole body, may lose their 
power, and then waste away almost to nothing. The shoulder and 
the ball of the thumb are frequent points of commencement for 
the palsy and atrophy. Insidious in its approach, the affection 
may last from six months to several years. It may end in recovery, 
in permanent arrest at a certain stage of the disease, or iu death. 
Twelve months is the earliest recorded period for the occurrence 
of a fatal end. This end is the result always when the trunk is 
invaded. After death, the spinal marrow has been examined in 
but a few cases. No lesion has been found in most of them ; in 
a certain number it has. But our methods of inspection of nervous 
tissue are yet too imperfect for it to. be pronounced that Buch an 
atrophic disease is independent of the nervous centres. It may In: 
the ganglia which regulate nutrition that are in fault. 

General Paralysis of tlie Insane. — Only a minority of insane per- 
sons have this affection. Delusions of an extravagant kind com- 
monly attend it. Difficulty of speech, and general tremor, charac- 
terize it, followed by the gradual loss of all muscular and sensory 
power. By the use of the ophthalmoscope, atrophy of the optic 
nerves has been frequently detected in it. It is incurable. 

Locomotor Ataxia. Duchenne's Disease. 

Rheumatoid pains, in this affection, precede loss of power. Oc- 
casional strabismus and incontinence of urine may occur. Then 
there is an awkward, unsteady gait ; the sensibility of the feel In- 
comes blunted ; and walking is insecure. If the patient shuts his 
eyes, he falls down ; and even with them open he reels as it' drunk. 
The duration of this progressive disease varies from six months to 
ten or twenty years. It is most common in males of middle age. 
That this is a spinal affection is obvious. Sclerosis of the poste- 
rior columns of the cord has been several times found after death. 
In its treatment — hygienic management, general tonics, electricity, 
and very careful use of strychnia, may be tried, without much hope. 

Epilepsy. 

Defin"itiox. — Periodical convulsions, with unconsciousness 
during the attacks. 

Varieties. — Grand mal and petit mal of the French ; the latter 
is the eclampsia minor of some writers ; in which unconsciousness 
occurs with little or no convulsion. 

Symptoms. — Premonition occurs in a minority of cases before 
an attack ; headache, dizziness, terror, spectral illusions, or the 
epileptic aura. This is a creeping or blowing sensation, like that 
of a current of air or stream of water, beginning in a hand or foot, 
and extending toward the trunk. It (if it occur) immediately 
precedes the paroxysm. Then, often with a scream, the patient 
falls down, and is violently convulsed. Foaming at the mouth, 
grinding of the teeth, and biting of the tongue, are common ; the 
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face is flushed, the eyeballs roll, the pupils are unaffected by light, 
sometimes vomiting, or involuntary urination or defecation takes 
place ; and respiration may be very laborious. 

The fit lasts on an average from five to ten minutes. The in- 
terval between the attacks may be from several months down to a 
few hours. Old cases (as in lunatic asylums) may have two or 
three paroxysms daily. They vary much even in the same indi- 
vidual. 

The condition after the attack is also various. Generally, 
drowsiness or deep sleep follows it ; or headache, debility, or de- 
lirium ; sometimes maniacal frenzy. Homicide has been commit- 
ted in this state ; for which, of course, the person is not criminally 
responsible. 

Anatomy and Pathology.— Epilepsy is not often the imme- 
diate cause of death. Autopsies of epileptics (Schrceder van der 
Kolk) have shown changes especially in the medulla oblongata ; 
dilatation of the bloodvessels being prominent. Exaggeration of 
reflex motor excitability, with loss of the controlling power of the 
brain over the spinal axis, would seem to be parts, at least, of the 
morbid condition. Marshall Hall's idea of " trachelismus, " or 
temporary partial asphyxia from spasm of the muscles of the neck, 
has been exploded. Brown-Sequard's theory of the importance 
of the aura, as indicating a peripheral irritation at its scat, has, 
after causing the tentative amputation of a few limbs, suffered the 
same fate. 

Diagnosis. — From hysterical convulsions, which also may be 
periodical and violent, those of epilepsy are distinguished by the 
total loss of consciousness, which is partially retained during the 
hysterical paroxysm. Curability belongs also much more to the 
latter than to the epileptic disease. 

Prognosis. — Few cases of genuine epilepsy recover. The 
younger the patient, and the longer the interval, the more hope. 
Life may last indefinitely with the disease. Gradually, in most 
cases, the mental faculties are impaired. 

Causes. — Hereditary transmission of this disease is common. 
Intemperance, venereal excess and self-abuse, blows on the head, 
and fright, are among the most frequent exciting causes. 

TREAT3IENT. — During the paroxysm, when habitual, little or 
nothing is to be done. Place the patient so that he cannot strike 
his head or limbs against anything hard ; loosen the clothing 
about the neck to favor free respiration and circulation ; and in- 
sure fresh air about the patient ; that is all. An occasional con- 
vulsion requires treatment ; of that more will be said hereafter. 
(See Convulsions.) 

To break up the recurrence of the fits is the problem, for which 
a vast number of remedies has been tried in vain. To name them 
would be to go over almost half the materia medica. Prominent, 
since nitrate of silver 'was generally abandoned as useless, in this 
disease, have been belladonna, arsenic, valerianate of zinc, digi- 
talis, and bromide of potassium. 

Self-management is very important to the epileptic. Temper-, 
ance, with nutritions diet, as the disease is one of asthenia, is 
necessary. Kegularity of the evacuation of the bowels is a sine 
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qua now. Abundant exercise in the open air, short of exhaustion, 
does good ; systematic gymnastics have even cured some cases, 
They are worth trying always. Avoidance of, or the extremes! 
moderation in sexual intercourse must be insisted upon. Self- 
abuse will make recovery impossible. Tobacco ought not to be 
used. As the attacks may come very suddenly, prudence is neces- 
sary, to avoid serious accidents. 

A seton kept in the back of the neck is well worth trying in 
every case. 

Catalepsy. 

This is a periodical disease, in which the attack is marked by 
unconsciousness, and fixed rigidity of all or many of the voluntary 
muscles. It is^rare. The attack generally lasts but a few minutes. 
Sometimes, in lunatics, a semi-cataleptic state of the muscles is 
permanent. 

There is no special treatment appropriate for this affection. 
Management like that suitable for the epileptic will be in place 
also in catalepsy. Both are now so well underst ood to be asthenic 
disorders, with impaired hecmatosis (blood-making) as an import- 
ant element, that all reducing measures are properly omitted from 
their treatment. This must be essentially tonic and analeptic at 
restorative. 

Convulsions. 

These may be classified as infantile, epileptic, parturient and 
puerperal, hysterical and occasional convulsions. 

During infancy, causes which in an adult would cause delirium, 
produce convulsions; excito-motor action having in early life the 
predominance. They are, usually, of less serious prognosis in the 
infant than in the adult. 

The exciting causes of infantile convulsions are numerous. ( km- 
stipation of the bowels ; indigestion ; worms ; irritation of the gums 
in teething ; and excitement of the brain, as by fright, arc about 
the most frequent. Many acute and chronic diseases of infancy 
(e.g., scarlet fever, meningitis, hooping-cough, etc.) have convul- 
sions. among their occasional symptoms or complications. Sudden 
drying up of eruptions on the scalp may bring them on, also. 

Premonition of a fit is often observed, in the child's fretfulncss, 
or restlessness, or gritting of the teeth in sleep. When a fit comes 
on, the muscles of the face twitch, the body becomes rigid at first, 
then in a state of twitching motion ; the head and neck are drawn 
backward, the limbs violently flexed and extended. Sometimes 
these movements are confined to certain muscles, or are limited to 
one side. Nurses call by the name of " inward fits" cases in which 
the limbs move but little, but the countenance is affected, the eyes 
are unnatural in expression, or roll spasmodically, and the body is 
more or less rigid. Sometimes one attack is followed by another, 
with intervals of conscious or unconscious quiet between, for many 
hours. These are the most serious cases, although recovery often 
happens even from them. Salaam convulsions, or nodding con- 
vulsions of infants (eclampsia nutans), arc a rare form of disease, 
usually the precursors of epilepsy. 
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Treatment. — Ascertain, if possible, the cause of the convul- 
sion. If the gums are swollen, or have been tender and irritated, 
at the time of teething, lance them freely ; dividing the tense gum 
with a sharp gum-lancet down to the coming tooth. If the bowels 
ha ve not been moved, or if the abdomen be swollen and tense, give 
at once an enema, of castor oil, soap, and molasses, or some other 
laxative material, with warm water. When the head is hot, apply 
cold water all over it, by wet cloths, renewed every two or three 
minutes. If the fit lasts long enough for it, place the child in a 
warm bath ; supporting, of course, the head while the body is 
immersed. Then mustard plasters may be applied, to the back, 
epigastrium, and legs, at once or successively. 

Cupping the back of the neck, in some cases where time is 
allowed by a protracted fit, may be resorted to ; especially dry cups. 

Etherization, so much used by some practitioners in puerperal 
convulsions, requires more caution in its use in infants. It is less 
used in the convulsions of childhood ; but it may be regarded as 
justifiable in an obstinate case at any age ; watching its effect. 

Chorea. 

Synonym. — St. Vitus' 1 Dance. 

Symptoms. — Incessant and irregular movements of the volun- 
tary muscles, over which the will has but partial control. Walk- 
ing, in severe cases, is difficult or unsafe ; the hands cannot be 
regulated enough to write or work ; speech may be affected ; the 
muscles of the face often twitch grotesquely. During sleep all 
these movements cease. The pupil is, in some cases, unnaturally 
dilated ; palpitation of the heart may occur ; and also constipation 
and indigestion. The urine is of great density. 

Prognosis. — The mean duration of chorea is about four weeks ; 
but it may last for several months. Recovery, if the attack be 
uncomplicated, may nearly always be anticipated. 

Complications. — Endocarditis and pericarditis have been ob- 
served in connection with chorea in a number of cases. Gene- 
rally, however, the affection of the heart precedes the chorea ; both 
probably depending on the same cause, rheumatism. 

Paralysis complicating chorea increases greatly, of course, the 
seriousness of the case. Although it may be of the transient, 
hysterical form, yet the danger exists that it may be the result of 
organic lesion (as softening) of the brain or spinal cord. 

Causation. — From six to sixteen, in both sexes, especially 
often, however, in girls, chorea occurs. Nervous debility is almost 
always present before the attack. Fright is a frequent cause. 
Over-fatigue, or mental excitement, blows or falls may produce it. 
Rheumatic fever is sometimes followed by it. 

Treatment. — Good diet, salt bathing, and systematic gymnas- 
tic exercises (light gymnastics or calisthenics) will suffice for mild 
cases. Where marked anaemia exists, iron (citrate, phosphate, or 
pyrophosphate, tincture of chloride, syrup of iodide) is important. 
Obstinate cases may be treated with Fowler's solution of arsenic, 
in small doses, gradually increased, Cimicifuga has been a good 
deal used, perhaps with benefit. Cod-liver oil should be given if 
great debility exist. Calabar bean has recently been introduced 
61 
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as a remedy in chorea ; gtt. v to f 3ss of the tincture, or from gr. j 
to gr._ vj of the powder thrice daily. 

It is well to separate a child having severe chorea from other 
children ; hoth because of the annoyance of their curiosity, mid 
because sympathetic irritation sometimes extends the affection 
from one to another. This has been repeatedly observed. 

Tetanus. 

Definition. — A disease characterized by continued tonic con- 
traction of the voluntary muscles generally. 

Symptoms. — Stiffness of the muscles of the jaws commonly 
begins the attack. This extends to the throat and neck, face, 
trunk, and lastly to the limbs. Though never ceasing entirely, 
the spasm of the muscles is paroxysmaUy increased. Sometimes 
opisthotonos occurs, i. e., arching of the body upon the back and 
heels, the abdomen projecting; or emprostkotonos, arching forward, 
the face approaching towards the toes. Pleurosthotonos, or lateral 
curvature, is much more uncommon. 

Chewing of food is impossible ; swallowing nearly or quite bo; 
respiration becomes very difficult. The patient suffers dreadfully, 
and cannot sleep ; but delirium scarcely ever occurs. Death in 
most cases takes place within a week. 

Varieties. — These are, tetanus from cold (idiopathic), trau- 
matic tetanus (from an injury), and trismus nascentium, or tetanus 
of infancy. The first is the least certain to be fatal. 

Causation. — This is principally included in the above. Much 
the greater number of cases results from lacerated and punctured 
wounds ; but amputations and other operations may be followed 
by tetanus. Irritation (not inflammation) of the ends of sensitive 
nerves, transmitted to the spinal cord, produces the reflex spasm, 
whose general extension and continuance prove fatal. Strychnia, 
in poisonous doses, causes a similar state. While there can be no 
doubt that the spinal marrow is the seat of the disease, no char- 
acteristic organic change has been found in it ; sometimes not even 
congestion. 

Treatment. — A tablespoonful of whisky (to an adult) every 
two or three hours, with milk or beef-lea, and a grain of opium 
every three or four hours, may be given. The opium may be, if 
needful, increased to a grain every hour at night, and every two 
1 lours through the day. 

Chloroform and other anaesthetics, by inhalation, have been 
tried, with variable effect ; nearly always without success. Bella- 
donna, aconite, hydrocyanic acid, cannabis indica, tobacco, woo- 
rara, quinine, hydrate of chloral, and Calabar bean (physostigma), 
are among the many medicines favored by different practitioners. 
In so desperate a disease it is excusable to give them all further 
trial. The late Dr. Joseph Hartshorne used vigorous counter- 
irritation all along the spine, by the decoction of cantharides in 
turpentine (linimentum cantharidis). 

Hydrophobia. 

Symptoms. — A month or more after the bite of a mad dog or 
other rabid animal, the wound having healed, irritation is felt in 
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it. Nervous restlessness also exists ; which increases (in most 
cases) to violent, angry delirium. Then difficulty of swallowing 
occurs, from a spasm of the muscles of inspiration (gasping] 
taking place at the moment of deglutition, making the patient 
choke. The same spasmodic gasping is brought on by any sudden 
impression ; as of sound, a flash of light, or even a current of air 
passing over the face. Insomnia exists ; the patient grows pros- 
trate, and must die for want of food and drink, even if the affec- 
tion of the cerebro-spinal axis were not itself fatal. There is 
intense thirst, and no dread of water, except that the attempt to 
swallow it causes distress. Death occurs in from four to eight or 
ten days. 

There is not satisfactory evidence that a case of genuine rabies 
canina or hydrophobia has ever been cured. By statistics, how- 
ever, only one in eleven (some say one in five) of those bitten by 
mad dogs have the disease, even when no precaution is taken. 

Treatment.— If we cannot cure, what can or should we do ? 
We may certainly promote euthanasia, by allaying the wretched 
Bufferings of the patient, by nitrous oxide, ether, or chloroform. 

Hypodermic injection of atropia or morphia might, perhaps, 
more effectually quiet the suffering, and even afford more possi- 
bility of cure, than inhalation of anaesthetics. The hot dry air- 
bath has lately been proposed. 

Prophylaxis. — The only perfect safety to one who is bitten by 
a rabid animal (and the bite of a much enraged dog, not rabid, is 
said to have also caused hydrophobia) is an immediate and total 
excision of the part. While awaiting this, forcible suction will 
aid in removing the poison ; and ligation with any kind of band- 
age above the part will retard the absorption of it. When exci- 
sion cannot be safely performed or is refused, cauterization is the 
next best thing. Free application of lunar caustic, or of a hot 
iron, is recommended. Even if the person bitten is not seen until 
a day or two afterwards, excision or the use of the caustic is to be 
recommended, as lessening the danger of this horrible disease. 

It is well to know that canine madness is not restricted to, nor 
even especially frequent in, hot weather. 

Hysteria. 

From its occurrence nearly always in females, and from a sup- 
position of its originating in some affection of the womb, this name 
has been given to a variable disorder, of which the main charac- 
teristic is, morbid excitability of the whole nervous system. 

A " fit of hysterics" is a paroxysm whose nature may vary, from 
mere uncontrollable laughter or crying, to a severe epileptiform 
convulsion. This last, however, differs from epilepsy, in there 
being less complete loss of consciousness, and in its curability. It 
is often preceded by a sensation (globus hystericus) like that of a 
ball rising towards the throat. 

Simulation of other diseases, indeed the assumption of severe 
functional disorders of different organs, is a common trait of hys- 
teria. There may be hysterical amaurosis ; hysterical insanity is 
not uncommon ; nor is hysterical paraplegia or coma rare. Ee- 
tention of urine, cough, aphonia, etc., are often thus produced. 
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"Phantom tumor" is among the most curious of such thingf, 
" Bed case'''' is the name given to the complaint of a hysterical 
valetudinarian, who believes herself to he ill or powerless, while 
there is really nothing the matter, except the morbid neurosis 
itself. 

Treatment. — Much skill and care will often be required in the 
management of hysteria ; as each case has peculiarities of its own. 
Generally, a tonic regimen is demanded. Iron and cod-liver oil 
are most often the appropriate medicines. Bromide of potassium 
is sometimes quite useful. For a paroxysm of " hysterics," assay 
fcetida is universally safe and suitable ; in pills of three grains each, 
prorenata. Sinapisms and pediluvia are also proper. Menstru- 
ation is often irregular in hysterical women ; it should be regulated 
as far as possible. Exercise in the open air is, as a rule, very im- 
portant for such persons. Mental and emotional excitement 
should be avoided ; but tranquil, even engrossing, occupation will 
be beneficial. For hysterical paralysis, electricity is said bo be 
promptly useful. Cold bathing, especially the shower bath, or sea 
bathing, when followed by reaction, will do good. Feeble and 
delicate persons, should, however, be careful not to remain in the 
bath too long. In the surf, for example, a bath of five or ten or 
fifteen minutes may be of great service, when a longer time would 
do real harm. 

Neuralgia. 

Definition. — Pain, without inflammation or other disorder, 
except that of the nerve or nerve-centre involved ; literally no-n- 
pain. 

This may affect any of the sensitive nerves. It is, also, some- 
times referred to parts which have, in health, no sensibility ; as the 
heart, stomach, etc. Different names are given according to its 
site. Thus, tic douloureux is facial neuralgia ; hcmicriatia, that 
affecting one side of the head; sciatica, that of the hip; gasbro- 
dynia, neuralgic pain in the stomach ; pleurodynia, in the side. 
Angina pectoris is, chiefly, a neuralgic affection of the heart. 

The pain is generally acute, shooting or darting; with tender- 
ness of the part upon pressure. There is, however, no heat QOr 
swelling, nor throbbing of the bloodvessels in pure neuralgia. 
Complicated cases occur, in which inflammation and neuralgia 
exist together ; and inflammation of the fibrous neurilemma may 
be the immediate cause of the neuralgic pain. 

Pathology. — At least three sources of this sort of pain arc 
possible. 1. Local disease affecting a nerve; 2. A morbid state 
of a sensorial nerve-centre; 3. A morbid condition of the bloofk 
Neuralgia always fixed or returning in the same spot, is likely, 
although not certain, to depend upon a fault in the nerve itself; 
as e. g., neuroma (tumor of a nerve). Kadiating pain (although 
possibly of reflex origin) must involve at least part of a nerve- 
centre. Flying pains, never long seated in one part of the body, 
mostly are due to a defect, or morbid poison (as that of gout, or 
malaria) in the blood. 

Treat3IENT. — This must of course depend upon the cause or 
nature of the case. Tic douloureux often depends upon decay of 
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the teeth ; if so, they must be attended to. Other purely local 
neuralgias require local treatment. Even division of the affected 
nerve is sometimes, but should rarely be, resorted to. Laudanum 
or paregoric, applied by saturating" a rag and laying it upon the 
part, covered by oiled silk to prevent evaporation, is an efficient 
local anodyne. So is chloroform, similarly applied ; it is very 
pungent, burning like mustard. Sinapisms will sometimes relieve 
promptly. Mere warmth, as of flannel steeped in hot water, will 
do so in some instances. Eubbing for a few minutes with satu- 
rated tincture of aconite root, until the skin tingles ; or the appli- 
cation of ointment of veratria (gr. xx in of lard) may be used in 
severe cases. In the most obstinate ones, a blister may be applied, 
dressed, after removal of the cuticle, with two grains of acetate of 
morphia, diluted with ten grains of gum Arabic. Carbolic acid is 
a powerful local anaesthetic, though (unless diluted with oil or 
glycerin) very irritating or caustic to the skin. Or, most prompt 
usually of all, solution of morphia maybe hypodcrmieally injected, 
to the amount of one-fourth drachm to one drachm at once. Some- 
times the inhalation of ether, nitrous oxide, or chloroform is re- 
sorted to, for the relief of intense neuralgic pain. Debility pre- 
disposing to it, in some cases moderate doses of some alcoholic 
stimulant will give relief. 

Of anodynes internally used, belladonna has, for neuralgia, the 
greatest reputation. It will not quell suffering so directly as opium 
or morphia, but it has been thought more entirely to do away with 
the neuralgic state. For this, however, iron, especially in combi- 
nation with quinia or strychnia, is the most effective medicine. 
Cases of neuralgia which will not be benefited by iron are decidedly 
exceptional. Larger doses of it are generally recommended for 
this than for other cases requiring chalybeates. Quinia is particu- 
larly wanted in neuralgias of malarial origin (very common) ; and 
strychnia or mix vomica in those whose obstinate persistence de- 
pends upon great loss of nervous energy. Everything that recu- 
perates, as generous diet, change of air, sea-bathing, etc., will 
assist in curing neuralgia, when it is connected, as it so often is, 
with anaemia and broken health. 

Odontalgia, toothache, is sometimes purely neuralgic. More 
often it results from exposure of the nerve by the decay of the 
tooth. Again, it may attend inflammation of the jaw, or abscess 
at the root of the tooth affected. 'For toothache from exposed nerve, 
creasote is a certain remedy. Insert carefully into the hollow a 
plug of cotton, wrapped over the end of a knitting needle and 
dipped in pure creasote. If the latter run out into the mouth 
(which should be avoided if possible) rinse it at once with cold 
water. 

Delirium Tremens. 

Synoistym. — Mania a potu. 

Symptoms.— Sleeplessness, debility, tremors, horror, hallucina- 
tions ; often with loss of digestive power. The insomnia is a 
cardinal svmptom ; if the patient sleeps a whole night he re- 
covers. Debility varies in degree in different cases ; in a first 
attack it is not always great. Tremor is nearly always present. 

61* 



726 



PRACTICE OF MEDICINE. 



The illusions of the patient are wonderfully real, and usually dread* 
ful. He is pursued by demons or beset by mortal enemies ; he 
cannot bear to be alone, especially in the dark. Sometimes, how- 
ever, the visions are indifferent, or even amusing. The patient 
may suppose himself to be well, and engaged about his usual avo- 
cation ; going through all its movements in pantomime, thou"h 
with empty hands. 

After several days and nights of sleeplessness, prostration 

usually increases; the skin grows cold and clammy, the t 

feeble, and the patient no longer inclines to move about. Death 
must result, if sleep be not obtained, within a week, or, at the 
most, two weeks. In favorable cases, a sound sleep of many hours 
comes on within three or four days ; the patient then wakes up 
rational and well. 

Causes.— There is no room for doubt that this affection may 
come on under two different conditions or circumstances : 1, \\ here 
stimulants are suddenly withdrawn from one accustomed to them ; 
and 2, while their use in excess is continued. The second class 
furnishes the most dangerous cases. 

Treatment.— Old as this disease is, it is yet the subjecl of 
great difference of opinion. If the patient be not much prostrated, 
give only ale or porter, a bottle or two in the day ; with hop tea 
ad libitum, and a grain of opium every three or four hours. The 
latter may be increased, if sleep be delayed, to a grain every two 
hours ; or, as a maximum, a grain every hour. Very "weak 
patients, accustomed to spirits, might have a tablespoonful of 
whisky or brandy every four, three, or two hours, according to 
their condition. Hydrate of chloral sometimes answers as well 
as, or better than, opium. Beef-tea and mutton-broth, etc., 
seasoned with red pepper, are preferred as diet. In an obstinate 
case, sleep may follow the raising of a blister upon the back of 
the neck. Substituting valerian for opium, or combining the fluid 
extract or tincture of valerian with morphia solution, answers well 
in some cases. Injection of laudanum into the rectum is occasion- 
ally resorted to. 

Other modes of treatment have been urged. 1st. The expectant 
treatment, of Drs. Dunglison and Laycock ; giving only strong 
food, without stimulants or opium. 2d. The treatment by 
tablespoonful doses of tincture of digitalis. 3d. That by the in- 
ternal use of chloroform, in one or two drachm doses. 

The digitalis treatment, bold as it seems, has a good deal of 
positive testimony in its favor. Why not try, as some do, le»8 
immense, and yet large doses ; as half a drachm or a drachm, 
instead of half an ounce, of the tincture, every three or four hours ? 

Dr. E. McClellan and others have recently reported excellent 
success with one or two drachm doses of chloroform. The corru- 
gated stomach of a spirit drinker will probably bear the pungencj 
of chloroform better than another's. Generally only one or two 
such doses of it are said to be required. 

The large majority of first attacks of mania a potfi are curable. 
Third and~fourth attacks are often fatal, or are followed by perma- 
nent insanity. 
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DISEASES OF THE SKIN. 



As a clinical classification of cutaneous disorders, most conve- 
nient both for description and treatment, I prefer the following :— 



In these, there is active congestion or hyperemia of the "der- 
ma 1 ' or true skin. Besides scarlatina, measles, and erysipelas, 
already considered, this order contains erythema, urticaria, and 
roseola. 

Erythema. — Superficial, circumscribed red patches, of variable 
shape and size, on the face, trunk, or limbs, not painful nor very 
sore, characterize this. Its causes are, all moderate but somewhat 
continued irritants to the skin. Its duration, is generally but for 
a few days or a week or two. ]STo fever attends it ; nor is it either 
contagious or dangerous. 

Varieties 1 of erythema are, erythema fugax, or fleeting ; ery- 
thema intertrigo, from friction of two surfaces of the skin, as in not 
well-cleaned children; erythema rheumatiea, occurring now and 
then in rheumatic fever ; erythema pernio, or unabraded chil- 
blain ; and erythema nodosum, on the legs, with rounded node-like 
prominent red patches, somewhat more inflamed than in the other 
forms. 

Treatment of erythema must depend upon its cause more than 
upon its particular form. The stomach and bowels may need 
attention, with the use of antacids and laxatives ; especially mag- 
nesia and rhubarb, or Rochelle salts, or the citrate of magnesium. 

Local applications may be, finely-powdered starch or arrowroot, 
dusted on, dry; cold cream (unguent, aq. ros. ); lime-water and 
oil, equal parts (olive, or lard oil) ; ointment or glycerite of zinc ; 
glycero-cerate of lead ; or glyceramyl. 

For erythema pernio or frost-bite of mild degree, astringents 
are serviceable ; as bathing the feet in tepid infusion or decoction 
of oak bark, or solution of alum ; or applying cerate or glycerite 
of carbonate or nitrate of lead. Some recommend cabbage leaves. 

Urticaria, Nettle-rash. — Elevated round or oval, red or white, 



Exanthemata. 
Papulre. 
Vesiculse. 
Bullae 



Hypertrophic, 
Syphilida. 



Pustule 
Squama?. 
Macula?. 



Neuroses. 
•Parasitica?. 



Tubercular 
Hemorrhagic. 



Exanthemata. 



1 Here, as in other affections of the skin, only the principal varieties 
are named. Wilson makes sixteen varieties of erythema. 
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patches or wheals characterize this. They may come and go in an 
hour, over the arms, trunk, or legs. Much burning, stinging, o( 
itching attends them. The affection commonly lasts only a week 
or two ; sometimes it is chronic and tedious. 

Disorder of the stomach (as from unwholesome food ) is rather 
more likely to cause nettle-rash than any other kind or eruption. 
Mild purgatives, especially salines or the antacid magnesia, with 
or without powdered charcoal, are commonly suitable for it. after 
a dose (two or three grains) of blue mass. Light diet is necessary. 
Vinegar and water, glycerin and rose-water, or the Btarch-powder 
etc., mentioned for erythema, will answer for local applications. 
Much use of cold lotions should be avoided, lest the eruption be 
oyer-hastily repelled, inducing gastric, hepatic, or other internal 
disturbance. 

Boseola. — Bright, and yet generally dark red, damask rose- 
colored patches, irregular in shape and of various size, over any 
part of the body, without much if any fever, belong to this affec- 
tion. It is generally of but a few days' duration. Sometimes a 
certain amount of resemblance is presented by it to scarlet fever or 
measles ; but the peculiar sore-throat of the former, and the ca- 
tarrhal symptoms of the latter, are wanting. 

Scarcely any treatment is called for in roseola ; no local applica- 
tion, as the rash is but slightly irritating ; and only such medi- 
cines as the general condition of the patient may indicate. 

Papulae. 

These, pimply eruptions, involve depositive inflammation of the 
skin; which is raised in small, red, round, or conical points or 
minute tubercles, not very hard, and often, though not always, 
transitory. Papular affections are Lichen and Strophulus. 

Lichen. — Pimples numerous, but of small size ; red, and more 
or less heated and irritated. The principal forms of it are lichen 
simplex, common on the face, neck, etc., lichen tropicus, or prickly 
heat, and lichen agrius. The last named is the most inflamed and 
painful ; sometimes quite severe. Lichen simplex, though mild, 
maybe obstinate in its persistence; annoying ladies, sometimes, 
by remaining long on the face. In lichen tropicus, from which 
children, especially, often suffer in summer time, the eruption is 
not prominent, but the sense of irritation is very unpleasant. 

Lichen agrius may become, in violent or neglected cases, a 
scabby confluent eruption, with cracks or fissures, and a serous, 
perhaps purulent discharge. This is not, however, very common. 

Treatment. — Even for the simple form, and still more for 
lichen agrius, constitutional alteratives are likely to be needed, 
doing more good than local applications. In "lichen tropicus, 
starch powder, glycerin and rose-water, or glyceramyl, or weak 
lead-water will suffice, without any medicine. But in the other 
forms, rectification of any error of balance in the system must first 
be made. The plethoric must have Ioav diet ; the anaemic, lean 
meat, perhaps bitters, aromatic sulphuric, or nitric acid, or iron. 
Costiveness must be overcome, as by cream of tartar and sulphur, 
rhubarb and aloes, or other mild but decided laxatives. Blue 
mass may be given, a grain twice daily for two or three days. 
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Then, arsenic may be prescribed ; of Fowler's liq. potass, arsenit., 
three drops twice daily at first, increased every week one drop 
until ten twice daily have been taken ; omitting the remedy if 
headache, nausea, diarrhoea, or putfiness of the face occur. 

In lichen agrius, rest in bed may be required ; with lime-wnter 
and oil dressing, or poultices of bread and milk, or flaxseed meal, 
or slippery elm bark powder, glyceramyl, etc. 

Strophulus.— Red gum is a common name for this papular erup- 
tion of infancy. Indigestion, reflex irritation from dentition and 
over-thick clothing or living in hot rooms, may produce it. The 
eruption is not severe, consisting of many small red pimples, close 
together, and often nearly all over the body. Attention to the 
stomach and bowels is necessary. Landing the gums is proper it 
they be swollen, tender, or so tense as evidently to distress the 
child. To the rash, only very soothing applications should be 
made, as starch-powder, ointment of oxide of zinc, or glyceramyl. 
Care with the diet, if fed instead of being nursed, is of course also 
of great importance. 

Vesiculee. 

These are effusive inflammations of the derma ; characterized by 
numerous and small water blisters; the smallest are sudarnina; 
the largest, herpes; eczema having vesicles of intermediate size, 
and scattered. Sudarnina are met with in low fevers, consumption, 
etc., mostly when perspiration alternates with the febrile state in 
an enfeebled system. 

Eczema. — This has been the subject of much disputation ; as to 
whether it is a disease per se, going through stages not only of 
effusion, but also of incrustation, suppuration, desquamation, etc.; 
or, only a phase of cutaneous irritation and inflammation, called 
vesicular, whatever its cause, and eczematous to distinguish it from 
the hepatic eruptions. Unable to decide this question with posi- 
tiveness, we may say, merely, that, while the eczematous vesicu- 
lar eruption admits of very distinct description and recognition, 
it may come from or after a papular rash, and may in the same 
case be transformed (or progress) into a pustular or scabbing 
disease. 

Eczema simplex, rubrum, infantile, and irnpetiginodes are its 
principal varieties. Besides others named in the books, there are 
also eczema solare, from heat, and eczema mercurialis, from the 
impression of mercury on the system. The simple form has but 
little inflammation ; but there is always some soreness, and the 
vesicles may run together and break, oozing serum or lymph, or 
scabbing lightly. Eczema rubrum is more inflamed, with redness, 
heat, and some tumefaction. Orusta lactea, or milk crust, is a 
name often given to eczema infantile of the nursing time. It 
affects the face, sometimes very unpleasantly ; scabbing, running, 
and cracking all over it. E. irnpetiginodes appears to be an inter- 
mediate stage, or transition, between eczema and impetigo ; water 
blisters appearing at first, and pustules afterwards. 

Treatment.— An inflammatory state attends the eczematous 
eruption, nearly always; especially in eczema rubrum and advanced 
crusta lactea. Saline"' laxatives, diuretics and diaphoretics (Ro- 
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chelle salts, bitartrate of potassium, citrate of potassium, etc.) are 
often called for, perhaps to be repeated in moderate doses. Light 
diet is, in like case, proper. In children, small doses of calomel 
occasionally do good. Locally, weak lead-water when there is no 
scabbing ; lime-water and oil when there is great irritation ; deuoo c 
tion of bran; flaxseed infusion with bicarbonate of sodium Qj in 
f§iv) ; glyceramyl ; glycerin with rose-water; carbonate of lead 
cerate ; ointment of oxide of zinc ; these are among the many ap- 
plications used with advantage. The whole bath, tepid or slightly 
warm (never hot), two or three times a week, will he beneficial. 
In chronic eczema, the "Turkish" or dry, hot air bath (130 to 
150°) is highly recommended by some. 

Chronic eczema requires alterative treatment internally. Arse- 
nic is the alterative, par excellence, in obstinate cutaneous affections. 
Its peculiar action on the skin tends to displace the morbid pro- 
cess, and thus to restore, after its own transient influence is with- 
drawn, healthy nutrition and reparation. Five drops of Fowler's 
solution may be given at first, Twice daily, increased gradually 
until the dose amounts to ten drops ; sometimes even more, 'flic 
medicine must be intermitted, if the head, stomach, or bowels show 
its decided action. In case of its failure, particularly where 
syphilitic taint is possible, Donovan's solution (liq. arsenici et 
hydrargyri iodidi) may be given ; three drops at first, cautiously 
increased." Scrofulous or otherwise feeble children may need r< Mi- 
liver oil. In crusta lactca, or eczema infantile, the mother or muse 
must be instructed not to burden the child with clothes, nor keep 
it in an overheated room. Daily bathing is particularly import ant 
to an infant suffering with such an eruption. 

Herpes. — This has larger, more separated and less numerous 
vesicles than eczema; it is less apt to be chronic. Varieties: 
herpes phlyctenodes, hcrp>es zoster, and herpes eircinatus. The fust 
is the most frequent ; receiving also local names, according to its 
seat ; as h. labialis, prceputialis, etc. Herpes labialis is commonly 
called "fever blisters." 

Herpes zoster is singular, and not very common. Half of the 
body, about the waist, is covered with vesicles, on an inflamed red 
surface. Sometimes neuralgic pains, quite severe, attend it. It 
generally affects the right side. Its duration is but for a week 
or two ; unless in the feeble or old, in which it may be followed by 
ulcerations of a tedious, perhaps dangerous character. 

Herpes eircinatus is distributed in circular patches or rings. 
Minute vesicles appear around the circumference. By these, ami 
the absence of the microscopic vegetation, and by less disposition 
to chronicity, it is distinguished from tinea tonsurans, or true con- 
tagious ringworm. Herpes iris, of writers, is an aborted h. eirci- 
natus ; the rings being incomplete. 

Herpes rarely appears in old persons ; often in children and 
adolescents. All causes of irritation of the surface of the body 
may produce it ; as febrile or catarrhal attacks, stimulating diet, 
violent exercise, etc. 

For the treatment of herpes, the plan stated for eczema is, in 
principle, here also suitable. Cucumber ointment may be added 
to the applications recommended. Herpes zoster requires contiue- 
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nicnt to bed. The severe pains, in this, may call for anodynes. 
Herpes labialis is sometimes very annoying, especially to ladies. 
Pure cologne-water, applied at the very start, may abort the vesicles. 
Magnesia powder is used by some to dust about the lips. Calomel 
ointment is recommended when the eruption is chronic, coming 
out in successive crops. 

Bullae. 

These are eruptions of large vesicles. Pemphigus and Bupia 
are the most distinct. 

Pemphigus. — Bullpe of a circular or oval shape, from half an 
inch to two inches in diameter, and flattened. They may be dis- 
tributed over any or all parts of the body. Fever, sometimes 
considerable, precedes and accompanies the eruption. After the 
vesicles mature, they burst, or dry away, leaving thin brown scabs. 
Ulceration may occur, but it is not deep or obstinate, unless in a 
particularly unhealthy constitution. The duration of pemphigus 
is from oue to three weeks, or more in bad cases. Pompholyx is 
the name given to a rare variety of pemphigus, in which the space 
continuously covered by bulla? is large, and there is little or no 
fever. A fly -blister causes artificial pompholyx. 

Pemphigus is not usually considered to be contagious. One 
family came under my notice, however, in which five individuals 
Mere attacked by it, partly in succession, after travelling. It was 
difficult in that case not to suppose contagion. 

In the TREAT3LENT of pemphigus, gentle refrigerant laxatives 
at first, diuretics and diaphoretics next, and, often quite early, 
tonics and supporting regimen, are called for. No local applica- 
tions, other than the mildest lotions or unguents, will be suitable. 
The early puncture of each bulla with a small needle is recom- 
mended ; but the raised cuticle must not be removed. 

Bupia is probably but a modification of pemphigus ; with smaller 
blebs or bullse, followed by thicker conical scabs, of dark color ; 
after whose removal ulcers are left, which may be weeks in heal- 
ing. Rupia simplex is the variety in which the scabs are low and 
the ulcers slight ; rupia prominens in which they are elevated into 
irregular cones ; rupia cscharotica, when the ulceration is deep and 
extended. Syphilitic rupia is quite common ; but every case of 
rupia is not, by authorities, admitted to be syphilitic. Observation 
goes to sustain this non-admission. 

Treatment of rupia requires to be, generally, tonic and alter- 
ative. Quinine, cod-liver oil, and iodide of potassium, with good 
but simple diet, are apt to be wanted for it. 

Pustulee. 

Suppurative inflammation of the skin (excluding smallpox, 
furuncle, and carbuncle, as well as the malignant pustule or char- 
bon of the French, a rare affection said to be received from cattle) 
appears in the two forms Ecthyma and Impetigo. 

Ecthyma.— Large, round, prominent pustules, upon any part or 
the body, not numerous ; ending in thick dark scabs, followed by 
slight (or in cachectic states, obstinate) ulcerations. Ointment 
of 'tartar emetic, or pure croton oil, or other strong cutaneous 
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irritants, will produce it. Often, however, especially in syphilitic 
persons, or after acute fevers, etc., it occurs without local excitbyo 
cause. Sometimes it is chronic 

In treatment the causation is of great importance. If a local 
irritant produces it, local emollients, perhaps with general refri- t 
gerants, are to he used for its relief. Otherwise, diet, and balam iw 
measures will he more in place : tonics for the feehle, purgatives 
and light regimen for the plethoric, etc. 

Arsenic is called for in obstinate cases, as in other diseases of 
the skin ; Fowler's or Donovan's solution, iu small doses carefully 
increased. 

Impetigo. — Small and somewhat numerous pustules: varieties, 
impetigo figurata and impetigo sparsa. I. Jigurata is most common 
on the face, in circumscribed clusters of pustules, which may be- 
come confluent and seal). To this, in children, as well as toeca ma 
infantile, the name of crusta lactca is given by authors. I. 
speirset has the pustules scattered over more or less of the whole 
body. 

Treatment. — When much irritation or inflammation exists, 
lead-water, glyceramyl, ointment of oxide of zinc, lime-water ana 
olive oil, flaxseed tea and bicarbonate of sodium, light poultices of 
flaxseed meal, slippery elm bark, or bread crumb, are to be ap- 
plied. Daily use of castile soap and water is serviceable. Pur- 
gatives may be needed. Diet must be according to the general 
condition of the patient. Impetigo may affect the hairy scalp : 
if so, the hair must by cut and kept very short. Colchicum and 
ipecac, may be given in acute cases ; arsenic in those which become 
chronic. 

Squamae. 

Scaly diseases are, Lepra (Alphos of Wilson), Psoriasis, Lep- 
ra*!/ of the Hebrews, Spedalsked, or Norwegian leprosy, Pityriasis, 
and Ichthyosis. 

Lepra. — Always chronic, and very difficult to cure. Not re- 
garded as contagious, though it has been seen to occur successively 
in four persons in immediate contact (an infant at the breast, its 
wet-nurse, another infant suckled by her, and her husband). It 
is characterized by red desquamating patches, of various sizes, 
approximating to a circular shape, on any parts of the body ; es- 
pecially on the arms and legs. Besides syphilitic lepra, its varieties 
are lepra vulgaris, with small patches and few thin scales, and , 
lepra invetcrata (alphos diffusus of AVilson) where they are large 
and desquamate extensively. 

In both, the margin of the patch is the highest, reddest, and 
most squamous part. 

Psoriasis. — Described under the names of ps. vulgaris, gyrata, 
and invetcrata, psoriasis differs mainly from lepra in the irregular 
and varied forms of the desquamating patches ; and in the absence 
or less degree of depression near their centres. Wilson's view, 
that psoriasis is only a kind of chronic eczema, does not seem to 
accord with the facts of its ordinary history. It is sometimes 
hereditary ; as also lepra. No disease of the skin is so hard to 
eradicate, unless it be ichthyosis. 
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Treatment. — For lepra and psoriasis alike, all sorts of altera- 
tive agencies, local and systemic, are, if cautiously used, suitable 
for tentative practice. Our object is to obtain the making of a nt to 
skin, unaffected by the morbid habitude of nutrition. Frequent 
bathing should be practised. Tar ointment, citrine ointment, 
ointment of sulphurct of potassium, etc. , may be applied. Arsenic, 
and the iodide of arsenic and mercury (Donovan's) should be 
given, carefully, but repeatedly, through long periods. Other 
medication must depend upon the conditions of each case. 

Ichthyosis (Fish-skin disease). — This is rare. Hard, thick, dry 
scales form, continuously, over a part, or, sometimes, nearly the 
whole surface of the body ; without much redness, soreness, or even 
itching. It is congenital and incurable. Frequent and thorough 
ablutions, and mild emolient applications, are palliative to it. 

Pityriasis. — This is a chronic affection in which very numerous 
small white scales (dandriff ) form upon the skin, particularly the 
scalp (p. capitis). Some redness, and often a good deal of itching, 
may attend it. It is difficult of cure in many cases. If it be 
upon the head, keeping the hair short, and washing daily with 
castile soap, followed by a spiritous lotion, or glycerin and rose- 
water, will do the best for it. Cleanliness and frequent bathing in 
tepid, cool, or, if the vigor of the system permit, cold water, are 
of essential importance in all cases. 

The term pityriasis versicolor is sometimes applied to an epiphytic 
disease (i, e., one connected with a vegetable parasitic growth), 
better called chloasma versicolor. 

Spedalsked is a disorder only known in Norway and Sweden ; 
especially among the fishermen. Accounts of it are given in 
medical journals and books ; but the mere mention of it will suffice 
here. (See Elephantiasis Gr&corum.) 

Leprosy of the Bible (Lepra Hebrseorum) is of great historical 
interest. It is still recognizable in the East, though not frequently 
met with. 

In the Book of Leviticus, three varieties of leprosy are described ; 
dull or darkish white "freckled spots"— dusky or shadowed— and 
bright white (bahereth lebhana). the worst of all. Tsorat (whence 
psora, and sore) or malignant disease, was applied to the last two 
only. Lepra is an early Greek synonym of this term. 

Mason Good thus describes the old leprosy : "A glossy, white, 
and spreading scale upon an elevated base ; the elevation depressed 
into the middle, but without change of color ; the black hair on 
the patches, which is of the natural color of the hair m Palestine, 
participating in the whiteness, and the patches themselves per- 
petually widening their outline. " 

In favorable cases, after spreading over much of the person, 
though without ulceration, the disease would die out ; the scales 
would dry up and gradually disappear. In bad cases ulceration 
would occur, with extensive sores, as' well as desquamation, inen 
the leper was made an outcast, and treated as one dead : unclean 

Not "only the Books of Moses, and others of the Bible, but also 
Hippocrates, Galen, and Celsus (under the names Uvxy, and M*pa 
62 
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•Ktvxri) speak of ancient leprosy as a white scaly disease. It thus 
differs decidedly from any kind of elephantiasis. 

Maculae. 

Ephclis, Vitiligo, and Chloasma may be included under this term ; 
perhaps better, under that of Dccolorationes. 

Ephclis; Lentigo. — Sunburn and freckles best correspond with 
these names ; which, however, are by some authors extended fur- 
ther. Neither are of importance unless in regard to appearance. 
Pur the removal of freckles (which often disappear spontaneously 
with time) or the yellowish-brown spots called chloasma, or mc- 
lasma, all applications may fail; dilute nitro-muriatic acid (fifteen 
to thirty drops in an ounce), left for some time in contact with the 
discolored spot, is more likely than anything else to take effect 
Nitrate of potassium, in saturated solution, is asserted to remove 
freckles after a few applications. 

Vitiligo. — Literally, veal-skin. Unnatural whiteness from de- 
ficiency of coloring matter. When universal over the body (nearly 
always then congenital) it is albinismus. We see albinoes, some- 
times families of them, occasionally, in all the races of mankind: 
as well as among the lower animals. Leucoderma, white skin, and 
Leucopathia, or white disease, are names given by some writers to 
the affection. 

W hen local, vitiligo is seen mostly in rounded patches or spots, 
which slowly increase in size, though without regularity of shape. 
The head, chest, back, and thighs are the. most frecpient seats of 
them. The hairs on the parts involved become white ; or fall out, 
causing baldness -calvities, or alopecia. 

TREATMENT, for vitiligo, must be, first, general, for improve- 
ment of nutrition in the whole system — and then local. Very hard 
it may be to cure the affection, although its importance is chiefly 
for appearance ; no danger attends it. Tam\i>- acid and oil of twr- 
/>< ntine are the preferred local applications for it. Total albinismus 

quite incurable. 

Chloasma (pityriasis) versicolor will be spoken of under Para- 
sitica?. 

For alopecia, baldness, or premature loss of the hair, many 
remedies are in vogue. Shaving the head repeatedly (i. e., after 
an illness) may often save the hair. Stimulating applications, such 
as tincture of cantharides, ammonia, etc., sometimes help and 
sometimes hurt the case. 

Hypertrophic. 

Morbid excesses of development of the skin or tissues connected 
with it, are thus named : Nccvus, Clavus, Verruca, Elephantiasis 
Arabum. 

Nanus. (Mole, mother-mark.) — This is always congenital. Dis- 
coloration and elevation of the part exist, with abnormal develop- 
ment of the capillaries and small veins of the skin ; making a small, 
commonly fiat, vascular enlargement. It is seldom more than an 
inch in diameter. Erectility sometimes belongs to the vessels of 
naevus. 
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Caustic, the ligature, the knife, and vaccination of the part, 
have all been employed for the removal of such formations. They 
may leave scars worse than the mole ; the operation ought to be 
exceptional. 

1 1 mm. Wart— A hypertrophy of the skin, with great develop- 
ment of the cuticle, especially upon a small surface ; such is a wart ; 
of which no one needs a further description. Some persons and 
families are especially liable to them ; why, we cannot say. 

Treatment.— Strong nitric acid; chromic acid; caustic potassa; 
and in slight cases nitrate of silver, carefully applied only to the 
wart, after paring off nearly all the insensitive portion of it, will 
always, at least after repetitions, remove warts. 

Clams. Corn.— Most persons are well acquainted with this sort 
of localized hypertrophy of the skin of the foot, from irritating fric- 
tion and intermittent pressure. Prevention is more easy, by for, 
than cure. Corns are either hard or soft ; the latter may become 
iullamed ; the former hurt only under decided pressure. 

Pare a hard corn with a sharp knife or razor, closely, but not so 
as to hurt or draw blood. Soak the foot then in warm water for 
five or ten minutes, and pick out carefully the centre or " core." 
Two or three thicknesses of adhesive plaster, with the centre cut 
out (making a ring) should be put over the corn ; and another 
piece, the centre not cut out, may be placed upon it and them. 

Soft and inflamed corns require removal of all pressure for a 
while, and poulticing, etc., first ; then the above treatment. 

Condylomata. — These are fleshy tumors or outgrowths, more or 
less hard and wart-like sometimes, in other cases soft ; of syphilitic 
origin often, but not always. They are especially apt to occur 
about the anus, prepuce, and vulva. 

To remove such formations, if they be small and hard, nitric 
acid, pure, may be used, with care to limit its contact to the part 
to be destroyed. "When large and soft, if troublesome enough to 
require destruction, the ligature is generally preferred. It may 
be, with a needle, passed through the centre of the mass, and then 
drawn and tied tightly about the base. 

Elephantiasis Arabum. — Bucnemia Tropica of Wilson ; " Bar- 
badocs Leg." 

Enormous enlargement of the leg, scrotum, or neck, most often 
met with in warm countries, but occasionally anywhere, is thus 
called. The parts become at last hard and nearly immovable. 
The connective tissue as well as the dermoid texture proper is 
greatly hypertrophied. Impediment to the return of surplus ma- 
terial of nutrition by the lymphatics is the probable pathogenetic 
cause ; the nature of this impediment has seldom been discerned. 

Ligature of a lame artery is asserted to have arrested the growth 
of elephantiasis. No other treatment appears to be equally hope- 
ful for it. 

Tubercula. 

Acne, Molluscum, Lupus, Elephantiasis Grcccorum, Frambcvsia, 
Keloid. 

Acne. — Tuberculous elevations, from inflammation of the skin 
around sebaceous follicles, in which the secretion is detained, or is 



T3G 



PRACTICE OF MEDICINE. 



of a morbid character, are called acne. Three varieties may include 
all those named by authors : viz., acne Simplex, acne pustulom, and 

acne rosacea. 

Acne simplex or punctata has small and moderately red, rather 
hard tubercles, on the face principally. When very hard and 
chronic, it may be called acne indurata. Black points commonly 
mark the obstructed follicles. Acne pustlHosa reaches a more ma- 
ture suppuration, and is often painful, especially if upon the Bcalp. 

Acne rosacea always affects the face ; usually in adults, and 
most often in high livers. A good deal of Borenesa attends the 
eruption. First, the pimples are hard, red, and small; as they 
mature they grow somewhat larger ; finally a little sanguinolent 
pus escapes, leaving a small scab. Ruse redness around the pim- 
ples, or patches of them, has given rise to the name. It is gene- 
rally a difficult disease to cure, and very unsightly. Not unfre- 
quently it is hereditary. 

Treatment. — Errors of digestion, brought on by gluttony or 
intemperance, or more moderate imprudence, often cause acne. 
They must be rectified for its cure. Attention to the state of the 
bowels, and to the action of the skin generally, is indispensable. 
Saline cathartics are useful in plethoric cases. Various mineral 
waters are recommended — saline and sulphurous especially. The 
pustules, when they mature, should be carefully punctured with a 
needle, avoiding irritating disturbances. Solution of carbonate or 
bicarbonate of sodium in Oj) in water or flaxseed infusion, 
will be a good wash. Sulphuret of potassium, in dilute lotion or 
ointment, is also advised; or ointment or glycerole of nitrate or 
amide of mercury (hydrarg. ammoniat.). 

Obstinate cases justify more decided alterative treatment ; as 
the application, by a cotton tip upon a knitting needle, of a solu- 
tion of corrosive sublimate, two to five grains to the ounce of water 
or alcohol, washing it off in a few moments ; or, similarly, of pure 
Goulard's extract (liq. subacetat.) of lead, followed by spermaceti 
ointment, cold cream, or glycerin and rose-water. Iodide of sul- 
phur ointment (gr. xv to xxx in of lard) is also much praised. 
In acne indurata, when very ugly, acid nitrate of mercury (mercury 
and nitric acid each an ounce) has been applied, and sometimes 
the face has been blistered with cantharidal collodion. 

Molluscum. — Acute molluscum is a somewhat contagicnis tuber- 
culous eruption. The small tumors form without inflammation, 
increasing slowly, till they have almost the size, and form of a 
currant, but without color, and nearly flat-based or sessile. They 
last from three to six months, either ulcerating finally and then 
shrinking away, or inflaming and sloughing off, leaving a pit or 
mark. Several crops of tubercles may succeed each other on the 
face and neck, in either adults or children, but especially in the 
latter. 

C hronic molluscum is of still longer duration ; it is not contagious, 
and the tumors are pedunculated, i. e., each has a stem, in many 
cases at least ; they also become larger, and occur over different 
parts of the body. Neither form of molluscum is common. It is 
proper to add that some authorities do not admit the contagiousness 
of the acute variety. 
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Treatment of acute molluscum seems not to be to any great 
extent available, In chronic molluscum the tumors may bo cut off 
at the peduncle, the divided point being then touched with lunar 
caustic. 

Lupus.— L. eoceclens and non-extdens, or 1. superficialis, serpigi- 
nosus, and devorans (Keligan). Lupus superficialis is a rare disease, 
in which, most often on the cheek, a small, soft, sore, slow-gather- 
ing tubercle appears, which in time scabs, and ulcerates°super- 
ficially, the scab and ulcer spreading for an indefinite time, and 
leaving behind them a permanent whitish seam or scar. Irritation 
may make the tubercle very painful, and deepen the ulcer. It may* 
last for years. 

Lupus serpiginosiis exhibits one or more livid, red, indolent 
tumors on the face, head, or elsewhere, sore, heated, and itching. 
In the course of months they become filled with pus, and suffer an 
undermining ulceration, which finally becomes an open, unhealthy- 
looking sore, forming upon it a hard, brown scab. Creeping from 
the edge of its original seat, in irregular rings, the disease extends, 
leaving behind it a depressed cicatrix. The same part may lie 
again reached by its meandering progress. This is a very chronic 
aiiection, even of years' duration, without injuring the general 
health. 

Lupus exedens or devorans (noli me tangere or rodent ideer) is 
characterized by continuous destructive ulceration of the skin, 
subcutaneous connective tissue, muscles, and other parts, at length 
involving even bones ; all following tubercles " rounded and dusky 
red," on the nose, cheek, eyelid, etc. An ichorous discharge 
belongs to it ; cicatrization follows it, sometimes (as in the previous 
form) to be again attacked. • 

Young persons, from ten to thirty, are especially liable to lupus. 
Its progress is generally an affair of years, and it causes less suffer- 
ing than its appearance would lead us to expect. Scrofula certainly 
and probably syphilis, predispose to it. It is very difficult to cure ; 
sometimes, at least, incurable. The obvious alliance with cancer 
has induced some authorities to place lupus in a class of affections 
called cancroid. It differs from cancer, however, in not involving 
the glands, nor contaminating the general system. Lupus is a 
comparatively rare disease. 

Iodine (as in Lugol's solution), cod-liver oil, andiron, internally, 
are commonly indicated in the treatment of lupus, especially the 
exedens. Fowler's or Donovan's solution may also, or each in its 
turn, be cautiously given. Chlorate of potassium has been sug- 
gested. Sea-bathing is likely to assist in the treatment. 

Locally, the animal oil of Dippel (made by dry distillation of 
hartshorn shavings) has a reputation in Europe for lupus super- 
ficialis as well as for 1. devorans. So have dilute solutions of chlo- 
ride of zinc, nitrate of silver, nitric acid, etc. In the superficial 
variety, collodion, softened perhaps by adding ^ of glycerin, may 
be painted lightly over the ulceration, every day or every few 
days. 

Excision is sometimes practised for the exedent form, to prevent 
disfiguration ; but the success of the operation is uncertain. So 
is that of strong caustics. Among these, nitrate of silver is pre- 
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ferred by most surgeons. Acetate of zinc, used solid for touching 
the ulcer, aud applied every day or two, was much recommended 
by Neligan. He used also a lotion of the same sail, from three to 
five grains to an ounce of distilled water. Broadbent's treatment 
for cancer, by injection of acetic acid, might be worth a fair trial 
in lupus. Its theory is very plausible. 

Elephantiasis Grazcorum. — Called by this name among the 
Greeks, probabby because, as the elephant is a great and powerful 
animal, so is this a formidable disease, it was the leprosy of 
Europe in the middle ages; for whose treatment many hospitals 
were built, and an order of Christian knighthood (of St. Lazarus) 
was established. 

It is characterized by many round tumors, from the size of a 
pea to that of an orange, livid, purple, yellowish or brownish, and 
soft, on the face and other parts of the body. The skin around 
them thickens irregularly, giving a repulsive aspect. Ulceration 
occurs, deepening even to the bones; all the organic functions 
sutler, and finally the mental faculties become enfeebled ; diarrhoea, 
and perhaps tetanus, precede death. 

This disease is probably identical with the spedalsked of Norway, 
already named. Allied to it are radesyge of Norway, the morphit 
of WvazW, frambmsia (raspberry disease), Sibbens of Scotland, and 
Aleppo evil (button of Aleppo); perhaps also the Ngerengert of 
New Zealand. Pellagra, ofLombardy, Spain, and France is de- 
scribed by some as having a certain resemblance to it ; but tumors 
do not belong to this disease ; in which, with a general cachexia, 
the skin becomes discolored and somewhat thickened, with arrest 
of its normal functional action. 

Treatment of elephantiasis and its allies must be upon the, 
principles laid down for other serious cutaneous affections, viz., to 
endeavor to restore the balance of the general functions, whatever 
may be wrong; whether that be by tonics, refrigerants, or purga- 
tives, or other remedies acting upon the secretions ; also improving 
the nutrition and repair of the skin, by local and general altera- 
tives. There is no specific remedy for either of the forms of dis- 
ease last named. 

Keloid. (Kelis, Kelo'is, Cheloid, Sclerema.) — This is very rare. 
"Wilson, a few years since, stated that but twenty-four cases of it. 
were upon record ; more have been reported upon since. An 
irregular, cicatrix-like, smooth, reddish and whitish, corrugated 
excrescence, painful, with a stinging sensation, sometimes, but not 
always ; nearly in every case forming upon the front of the chest J 
slow in growth, not ulcerating, and not tender to the touch. It is, 
not unfrequently, spontaneously removed by absorption ; but lias 
not been shown to be amenable to treatment. Rayer advises con- 
stant firm compression. 

Haemorrhagiae. 

Purpura is the only affection of the skin belonging under this 
head. On parts, or often the whole, of the body, appear round 
red spots, which become gradually of a dark purple color ; ami 
then pass, as bruise marks do, through green and yellow, till they 
disappear. They are extravasations of blood in or upon the true 
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skin from its capillary vessels. The duration of each spot is about 
a week or ten days. Feverishness may precede, and prostration 
may accompany purpura. In bad cases, hemorrhages may take 
place from the mucous membranes, as those of the mouth, stomach, 
bowels, bladder, vagina, etc. ; producing, sometimes, even a fatal 
result. 

Purpura is by some improperly confounded with scurvy. Al- 
though extravasation of blood occurs in scorbutus, it may also 
happen quite independently of it. Deficiency of fresh vegetable 
food is not at all necessary to engender purpura ; the causation 
and pathology of which, clinical experience and chemical investiga- 
tion have both failed to show. 

Treatment. — Although some assert plethora to be, as often 
as hydremia (anaemia), antecedent to purpura, experience goes 
with' the ordinary view, that rather a tonic than a depletory treat- 
ment is generally called for in it. Excessive stimulation, it is 
true, will aggravate its symptoms. Mineral acids, as elixir of 
vitriol, and Huxham's tincture of bark, or quinine, etc., are much 
given. Oil of turpentine is also recommended. Neligan pre- 
scribed this in large doses ; even an ounce at once, with mucilage 
and an aromatic. This is a very bold use of it ; but it is said 
that it acts generally safely as a cathartic in such doses. Ammo- 
nio-ferric alum, tincture of chloride of iron, tannic and gallic acids, 
etc., are used as styptic medicines in some cases. Sponging the 
body with alum and brandy, or whisky, and water, at such tem- 
perature as is not chilling and yet is sedative to the circulation, 
will be the best local measure. 

Neuroses. 

Under this head, of affections involving the innervation of the 
skin, we class Prurigo, Anaesthesia, and Neuralgia cutis. 

Prurigo. — Often placed under papula:, because minute pimples 
occur with it — the essence of this disease is, intense itching with- 
out eruption. It is commonly divided into prurigo mitis, formi- 
cans, and senilis. Pruritus is the technical name for itching as a 
symptom. 

The difference between the first two varieties is one of degree. 
In the mitis, obstinacy rather than severity exists. In p. formi- 
cans, suffering may be extreme, pervading the body Heat of a 
fire or of a bed, rubbing of the clothes, etc., may cause an irrita- 
tion which drives the patient to rub and tear the skin, yet without 
relief. Sleep may thus be prevented, and the bodily as well as 
mental exhaustion so produced may be great. The complaint is 
occasionally intermittent. Very often it is confined to one or two 
portions of the body ; as the scrotum, vulva, anus (pruritus scroti, 
vulval, ani, vel poclicis), etc. Pruritus ani is often caused by worms ; 
especially ascarides. 

Prurigo senilis is so named because of its frequency in old 
people. Lice cause it not unfrequently. Papula? attend it more 
often than the other forms. 

Treatment.— This is sometimes a very hard disease to cure, 
or even relieve. We roust consider and treat the general condi- 
tion of the body ; see toat the bowels are regular, the digestion 
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normal, the skin kept clean and open by ablutions and proper 
change of clothing. Sometimes nervine tonics may be required; 
as nux vomica, arsenic, or quinine, in small doses. Tincture of 
aconite is prescribed by some ; three or four drops at a time twice 
or thrice daily. Comum, belladonna, and other narcotics have 
been advised. The hypodermic injection of morphia may be re- 
sorted to to give rest in very distressing eases. 

Locally, many things may, and should, be tried in succession 
in the search for palliatives. Baths of flaxseed tea, with or with- 
out carbonate of sodium or of potassium; lathering with castile 
soap, with a shaving brush ; strong salt water, or whisky and sail ; 
dilute sulphuric, nitric, acetic, or carbolic acid, mercurial ointment, 
etc. ; these are only a few of the measures which may be resorted to. 
The diet should be unstimulating. Advice should be given to 
the patient also to refrain as much as possible from violence in 
rubbing or scratching the parts affected ; aud not to sleep in a 
very warm room or under too much cover. 

Anaesthesia cutis is only a symptom of a larger affection— in- • 
volving either the nervous system or the skin itself. It appeari 
in one variety of elephantiasis Grajcorum, called by some lepra 
ancesthetica. vitiligo also is often attended by it, at the parte 
which undergo discoloration. Except stimulating frictions, when 
not contra-indicated by the other conditions of the ease, and gal- 
vanism (faradization), under the same limitations, we have no 
special remedies to mention for loss of sensibility in the skin. 

Neuralgia of the skin, temporarily, at least, limited to it, doea 
undoubtedly occur, though seldom. Its locality does not, how- 
ever, so remove it from other forms of neuralgia as to require for 
it a special consideration. 

Parasiticae. 

Dermatologists are not all agreed upon the question, whether 
the microphytes or epiphytes (minute parasitic vegetations) dis- 
covered by aid of the microscope, in connection with certain skin 
diseases, are essential to these diseases, or accidental and secondary 
only. Wilson even denies their vegetative nature ; asserting them 
to be results of spontaneous granular degeneration of epithelium. 
Most authorities hold the opinion (especially proved by the results 
of treatment) that the parasites are really the essential causes of the 
disorders they constantly attend ; that they may, under favorable 
circumstances, be transplanted; and that, to cure those disorders, 
destruction of the parasitic forms is necessary. Again, Ilcbra, a 
high European authority, believes that all epiphytes described are 
merely modifications of one and the same species, in different de- 
grees of development. Tilbury Fox agrees with this opinion. B. 
Hallier 1 makes three series (Mucor, Achorion, Leptothryx) of 
forms, all capable of being educed from the same spores under 
different circumstances. Devergie believes in sjwntancous (fenera- 
tion of the epiphytes, although truly vegetable. Dr. McCall 
Anderson 2 gives proofs, by separate inoculation, of the non-identity 

t 

1 Archiv fiir Mikroscopische Auatomie, April, 1866. 

5 Brit, and For. Medico-Chirurg. Rev., July, 18GG, p. 225. 
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of three vegetative parasites at least— trichophyton, achorion and 
wikrosporon. 

No doubt exists with the large majority of observers as to the 
cause of the animal parasitic eruption, scabies or itch. 

Scabies.— Chiefly vesicular, this disease may be papular scaly 
or pustular in some instances. Ordinarily we see, especially be- 
tween the fingers and on the back of the band, next often on tbe 
arms, legs, and abdomen, occasionally on the scalp, hardly ever 
on the face— a number of small red elevations with white or 
watery tops. Extreme itching is always present ; often keeping 
the individual scratching night and day. 

Closely looking at almost any of the vesicles, one may see a 
little red line or track, at the end of which may be found a slightly 
elevated point. In this is, generally, the animalcule— Sarcoptes 
hominis (Acarus scabiei) ; one of the Araehnida— flat-bellied, 
round-backed, tortoise-shaped, eight-legged ; the female larger 
than the male, which is hard to find. 



Treatment. — Sulphur is, not the only, but the most reliable 
and convenient parasiticide for itch. After thorough bathing, and 
washing of the whole body with soap and water, strong sulphur 
ointment must be rubbed well into the parts affected. A few ap- 
plications will usually suffice. The animalcule is killed, and the 
cure follows. There is evidence, however, that in some cases of 
long standing, recovery may follow but very slowly. The habit of 
the eruption has then become established* in the skin ; this must 
be treated like eczema, or lichen, whichever it most resembles. 

Oil of turpentine, kerosene, or petroleum, ointment of sulphuric 
acid, and other powerful agents, may be also confidently relied 
upon to destroy the itch animalcule. 

Army-Itch.— During and since the late war in this country, the 
inevitable filth of camp-life begot, among other evils, a very 
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troublesome contagious skin-disease, called by the above name. 
Itching, without any eruption except small papuhe, characterizes 
it. Outside of the army it has extended to a considerable num- 
ber of persons. No better remedy for this affection has been 
found than a lotion and ointment, composed of Iodide of potassium < 
and glycerin ; with water or rose-water for the Lotion, and lard or 
cold cream for the ointment. Mercurial ointment, and sulphuric 
acid ointment, are also efficacious for it. 

The other parasitic affections of the skin depend upon the micro- 
phytes already alluded, to. They are Favus,. Sycosis, Tinea cirri- 
natus, Tinea decalvans, G hloasma versicolor, and Plica Polonica. 

Favus. {Porrigo, Tinea favosa.) — Generally appearing on the 
scalp, this disease is peculiar in the formation of yellow cup-shaped 
crusts, in each of which one or two hairs may grow. By joining to- 
gether, these crusts may lose their regularity of shape, in a general 
scabbing ; and a good deal of hair may fall out. A mealy powder 
is found in the crusts, which, on microscopic examination, is found 
to contain the formation called achorion Schdnleinii by Remak, 
This presents minute tortuous branching tubes, straight or crooked 
not branching tubes, and sporules, free or united in head-like 
strings. Grannies and cellules of mycelium, the generative portion 
of the plant, are abundant. An offensive discharge occurs from 
the eruption in bad cases. 

Favus is contagious, though seldom conveyed to cleanly persons. 
It is hard to cure, but not incurable. In its treatment, constitu- 
tional and local measures must be combined. Arsenic is the most 
reliable alterative. Neligan has advised the iodide of arsenic, gr, 
T l 2 thrice daily ; intermitted if headache or dryness of the mouth 
come on. 

For the local treatment, the hair must be closely cut with sharp 
scissors. Apply then a large flaxseed poultice for twelve hours or 
more, perhaps repeatedly, to soften the crusts. Next, wash the 
head thoroughly, by means of a soft sponge, with solut ion of carbo- 
nate of potassium (one drachm to a pint of water) after which oint- 
ment of carbonate of potassium (potass, carb. 3j, glycerin f^j. adipil 
3j) may be applied spread thickly on lint, covered with oiled silk. 
This maybe renewed daily ; or, if there be much discharge, twice 
a day. The crusts then come away in a few days. Ointment of 
iodide of lead may follow ; washing the head night and morning, 
still with the carbonate of potassium lotion ; and keeping the hair 
cropped short all the time. Three or four weeks will generally 
suffice for a cure. Cleanliness of person and regulated diet are at 
the same time, of course, essential. 

For this and other parasitic affections of the skin, tar ointment 
is a far from contemptible remedy. 

Sycosis (Mentagra). — This occurs on the bearded part of the 
face, chiefly the chin. It is contagious ; sometimes being trans- 
mitted by uncleanly barbers in shaving. It presents slightly in- 
flamed elevations about the roots of the hairs, covered by scurf; 
shaving decapitates these, inducing irritation and suppuration, as 
well as scabbing. The whole chin may become swollen and in- 
flamed by it ; and parts of the beard may be destroyed. The 
parasitic cause of this disease is the trichophyton mentagrophytes 
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(micTOsporon mentagrophytes of Gruby). It is seen under the micro- 
scope to consist of minute stems, bifurcated at angles of from 40° 
to 80°, and granulated within. 

Sycosis is not common. Acne, impetigo, and ecthyma of the 
bearded part of the face may be confounded with it. It is very 
hard to cure. In its treatment, keeping the beard constantly very 
short by close clipping (not shaving) is essential. Sponging twice 
daily with castile soap and water, or carbonate of potassiunilotion, 
will be beneficial. Iodide of lead ointment, ointment of nitrate of 
mercury, and of calomel and camphor, etc., may be used in suc- 
cession ; besides the internal use of arsenic. 

Tinea circinatus (Ring-worm, Scald-head). — This is known by 
its circular form, occurring most often, though far from always, on 
the head or face. Herpes circinatus resembles it ; but in that 
minute vesicles are usual; in tinea, rare and few. In tinea a 
thin powdery crust exists, whose examination will show the tri- 
chophyton tonsurans, closely allied to the parasite of sycosis. 

Tim a decalvans is marked by a destruction of the hair in circu- 
lar patches, making round spots of baldness. Its parasite is con- 
sidered by many dermatologists as different from the trichophyton, 
and called microsporon Auclouinii. Its sporulcs are rounder and 
smaller than those of trichophyton. 

The treatment of both forms of tinea must be, besides clean- 
sing, essentially paraciticide. Tar ointment; "huile de cade;" 
mercurial ointment ; solution of corrosive sublimate ; lotion and 
ointment of carbonate of potassium ; lotion of sulphurous acid ; 
carbolic acid ; creasote ; cantharidal collodion, lightly applied : 
these are among the many applications which may be used for the 
purpose, with generally successful result. 

As has been observed, tinea is seldom transmitted to a cleanly 
person ; at least without very close and continued contact. 

Chloasma versicolor (Pityriasis versicolor). — The parasite of 
this is microsporon furfur. The disease is recognized by the for- 
mation of dull, reddish-yellow spots of various size and shape, 
seldom numerous, on the front of the chest or abdomen. The 
same local applications may be used for it as for tinea ; besides 
the internal use of arsenic. 

Plica Polonica.— -This is an affection of the hairy scalp, endemic 
in Poland, Eussia, and Tartary. The hair-follicles become dis- 
eased, and the hair is matted and glued together into felt-like 
mosses. Trichophyton tonsurans and trichophyton sporuMdes are 
the parasitic vegetations described as found connected with it. 
The disease has not been seen in this country. 

Syphilida. 

Enough for our purpose and space has already been said of the 
general history of syphilis. Among its constitutional manifesta- 
tions, cutaneous eruptions are very frequent. These are seldom 
vesicular, not very often papular ; most often squamous or scab- 
bing Lepra and rupia, particularly the latter, are prominent 
among syphilitic affections, though both may occur independently 
of syphilis. All eruptions in persons of this diathesis are marked 
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by a coppery color, which remains long, even after their euro ; by 
a disposition to ulcerate, perhaps only superficially ; and by prefer- 
ence in locality lor the face, shoulders, and back. 

In the treatment of syphilitic eruptions, the diathesis must 
he met by our remedies. Iodide of mercury internally ; after 1 
that iodide of potassium, and, in feeble persons, cod-liver oil, per- 
haps iodide of iron ; locally, mercurial ointment (besides pallia- 
tives, if required, as in other eruptions), or the calomel vapor 
bath, should be prescribed. Often, such affections will Beem t<> 
be cured, but, after -weeks or months, Mill return again ; (Inn 
the treatment should be renewed, and discontinued when they 
disappear. 



CHAPTEE XI. 

HEMORRHAGES. 

Varieties. — 1. Active ; 2. Passive ; 3. Traumatic ; 4. Symp- 
tomatic ; 5. Critical; 0. Vicarious. Local hemorrhages arc also 
classified according to the organs from which the blood escapes. 

Active hemorrhages are those in which determination of blood 
in excess to the part precedes the bleeding. 

Passive hemorrhages, those in which, from inaction of the circu- 
lation, or passive dilatation of bloodvessels, congestion occurs : or 
in which the coats of the vessels give way too readily, partly from 
the blood itself being incapable of maintaining properly their nu- 
trition. The idea of bleeding by "exhalation" without rupture 
at least of capillaries, is now generally abandoned. 

Traumatic hemorrhages are, of course, all produced by wounds ; 
coming thus under the department of surgery. 

Symptomatic hemorrhages are met with in many diseases ; r. f/.. 
epistaxis in typhoid fever ; haemoptysis in consumption ; vomiting 
of blood in cancer of the stomach ; bleeding from the bowels in 
piles, etc. 

Critical hemorrhages are occasional terminations of febrile dis- 
orders ; as of yellow fever, remittent fever. 

Vicarious hemorrhage is that which substitutes one which is 1 
normal or habitual ; e. g., spitting of blood when the menses have 
been suppressed; or bleeding at the nose following arrest of the 
bleeding of habitual haemorrhoids. 

Epistaxis. — By usage this term is applied only to bleeding from 
the nose. In young persons, especially from ten to fifteen years 
of age, it is common, and, if moderate, harmless ; seeming often 
to relieve a temporary congestion and prevent a headache. It ii 
more often seriously troublesome in older persons. Generally it is 
from one nostril only, but not always. 

Treatment. — When slight, it may be allowed to stop of itself; 
only not blowing away the clot that forms as a natural plug. If 
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it continue so as to threaten an injurious loss of blood, applying 
cold water to the forehead and nose, or ice, there or to the back of 
tlic neck, or the roof of the mouth, will generally stop it. If not, a 
nlug of dry cotton may be introduced and left in the bleeding 
nostril. Wetting the cotton first in strong alum-water, or dilute 
tincture of chloride of iron, or dipping it in powder of tannin or 
matico may make it more effective. When these measures Ml, the 
posterior nares must be plugged. Either the watch-spring canula 
may lie used, or an elastic catheter, having a piece of waxed liga- 
ture or twine passed through its eyelet hole, may be carried back 
from the nostril to the pharynx. Then the string should be drawn 
out of the mouth with forceps, a plug of cotton should be fastened 
to it, and drawn by means of the catheter till it forces the cotton 
plug against the posterior orifice of the nares. Raising the arms 
high above the head is a popular mode of endeavoring to stop 
no*! '-bleeding. 

Bleeding from the Mouth.— This, unless when ulcerative, is gene- 
rally from the gums ; as in scurvy. It is, in itself, scarcely ever 
serious in amount. Considerable bleeding, sometimes hard to 
stop, may occasionally follow the extraction of a tooth. 

Treatment. — Borax in solution, or tannic acid, or myrrh and 
rose-water, will be suitable washes for the bleeding and spongy 
gums of scurvy. For hemorrhage after the removal of a tooth, it 
may be necessary to plug the cavity with lint or cotton dipped in 
tincture of chloride of iron, or creasote. 

Ilirmoptysis. — This term (spitting of blood) is generally applied 
to hemorrhage from the lungs, bronchial tubes, trachea, or larynx. 
Ulceration of the larynx, trachea, or bronchi may produce it, not 
often dangerously. More often the source of the blood is the lungs. 
The diagnosis of this is of great consequence. Between pulmonary 
hemorrhage and that from the stomach, the following contrast of 
signs exist : — 

From the Lungs. From the Stomach. 

Dyspnoea. Nausea. 



In a majority of instances, spitting of blood from the lungs is a 
symptoms'of phthisis. Cases occur, however, sometimes, especially 
during adolescence and early maturity (from 18 to 30 years of age) 
of more or less active pulmonary hemorrhage, whose subsequent 
history disproves a tuberculous origin for it. In these cases, there 
may be immediate danger, more probably than in the frequent 
bleedings of consumption. Aneurism of the aorta may also cause 
haemoptysis, by rupture of the tumor, which must cause death. 
This of course is rare, and is made known by signs already 
considered. 

Treatment.— For active congestive pulmonary hemorrhage, in 
a youns and robust person, it was formerly the common practice 
to' take blood from the arm, as a derivant measure. But, dry cup- 



Blood coughed up. 
" florid, sometimes frothy. 
" mixed with sputa. 



Blood vomited. 

" dark, not frothy. 
" mixed with food. 
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ping over the chest and hack, with sinapisms to the legs, and ice, 
salt, or alum, swallowed slowly, the patient being at perfect rest 
in bed, with the head and shoulders raised, will be sufficient treat- 
ment at the start for most cases. Then we should prescribe, if 
the bleeding continue after the first gush, acetate of lead with 
opium in pill ; say a grain or two of the former with half a grain 
of the latter every four, three, or two hours as the case needs, for 
a day or two. 

In passive, or tuberculous haemoptysis, rest, with the head and 
shoulders propped, is also necessary. Ice, salt, and alum, alone 
or together, may be held in the mouth and swallowed very slowly, 
till the bleeding has stopped for the time. For medicines, in the 
anaemic, gallic acid (gr. x to gr. xxx, in solution with aromatic 
sulphuric acid), oil of turpentine (gtt. x to gtt. xx, in mucilage), 
and ammonio-ferric alum (gr. v to gr. x), or tincture of chloride 
of iron, are most recommended. But dosing with these styptics in 
consumption is not proper for every trilling discharge of blood. 
They are suitable only when the hemorrhage itself is, or threatens . « 
to be a source of additional debility. 

Pulmonary Apoplexy. — This is the extremest degree or result 
of congestion of the lungs; hemorrhage occurring into the air-cells, 
and obstructing respiration, sometimes to a fatal degree. Disi asc 
of the heart predisposes to this. Its attack is apt to be somewhat 
sudden; there is great dyspnoea, with a purple countenance, and 
skin rather cold. Percussion resonance is dull. On auscultation, 
at first, a bubbling or mucous nile is heard ; after the blood coagu- 
lates, no respiratory sound at all. 

Treatment. — If diagnosticated early, in a person of tolerable 
strength, venesection may be performed at once. Then (or in- 
stead, in a feebler subject) dry or cut cups should be applied 
extensively between the shoulders ; followed by a large sinapism 
over the anterior part of the chest, and a hot pediluvium. At 
the same time the reaction which should aid in unloading the 
oppressed lungs (the object of venesection, cupping, etc.) may 
need to be favored by hot drinks, as hot lemonade, carbonate of 
ammonium, or if coldness be decided, whisky punch. 

Hcematemesis. — Vomiting of blood may result from cancer, or 
ulcer of the stomach, congestion of the liver, aneurism of the 
abdominal aorta, etc. "We have given, above, the distinguishing 
signs between it and haemoptysis. 

Treatment. — Of course this must be varied according to the 
cause. Slight ejections of blood from the stomach may not of * 
themselves require treatment — having only a diagnostic import- 
ance. In ulcer of the stomach the greatest danger may occur, 
except from rupture of an aneurism. In copious ha'inatemcsis, 
with absolute rest in the horizontal position, ice, creasotc (one or 
two drops, pro re nata\ in solution or pills, gallic acid, oil of tur- 
pentine, ammonio-ferric alum, or tincture of chloride of iron, may 
be prescribed. Food must be given in small quantities, and con- 
centrated, 

Hrvmaturia. — This may be either from the kidneys or from the | 
bladder. If the blood is thoroughly mixed with the urine, it is 
probably renal. If the water flows off nearly pure, and the blood 
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follows or accompanies 



Pig. 318. 



the last portion, it is 
vesical. When it fol- 
lows the use of a cathe- 
ter or bougie, indepen- 
dently of urination, 
and hows in a stream 
or in fresh drops, it is 
urethral and trauma- 
tic. 




Kenal hemorrhage 
may attend congestion 
or inflammation of 
the kidney; or cancer ; 
or scarlet fever (gener- 
ally a late stage) ; or 
the irritation of a cal- 
culus ; or that of can- 
tharides or turpentine; 
or, in old persons, it 



may be passive. In ^ — — 
Egypt, a parasite Some- Bloot> Corpuscles in Ubike.— a. Slightly dis- 
tlillQB produces it ; the tended, b. Serrated and shrivelled. 
distoma haematobium. 

Treatment. — For hemorrhage from the kidney sufficient to 
deplete at all seriously, astringents, as gallic acid, tincture of chlo- 
ride of iron, alum, or acetate of lead, may be used. Best is 
important, in this as in all hemorrhages, during the attack. 
Bleeding from the bladder may be treated by the injection, through 
a catheter, of solution of alum or dilute solution of creasote (gtt. j. 
in f^j of water) or tannic acid (gr. x in fgj). 

Intestinal Hemorrhage.— The causes of this are, especially, 
typhoid fever, of which it is sometimes symptomatic, and occa- 
sionally critical ; i. c, the commencement of convalescence. The 
same may occur in yellow fever, or in remittent fever (less often). 
Aneurism of the aorta, congestion of the liver, abdominal cancer, 
may cause it. Blood is passed, commonly in small quantity, with 
the discharges of dysentery. Aged persons not unfrequently 
have passive hemorrhage from the intestines. Internal piles are 
very often productive of it. The blood from the latter is bright 
red ; other bleeding from the bowels is darker and more mixed. 

Treatment. — Acetate of lead, by the mouth, with opium, or 
by enema ; tannic or gallic acid, in pill or by injection in solu- 
tion ; oil of turpentine ; creasote, and tincture of chloride of iron, 
or ammonio-ferrie alum, are here, as in the other hemorrhages 
mentioned, the most reliable astringents. For bleeding piles, 
special treatment has been already alluded to, 

Vicarious Hemorrhage.— The most frequent instances of this are 
in connection with suppressed menstruation. Epistaxis, haemop- 
tysis, hpematemesis, renal or intestinal hemorrhage may occur, but 
it is most apt to be from the stomach or lungs. The prognosis 
in this form of hemorrhage is much less serious than in the same 
of other origin. Its treatment should be addressed mainly to the 
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regulation of the disturbed or interrupted uterine function. Warmth 
to the lower extremities and back, with such eTnmenagogues as each 
case may indicate, will generally be required. Astringents are to 
be avoided in vicarious hemorrhage, unless it be in excess of the 
ordinary menstrual or other suppressed discharge. 

Uterine Hemorrhage. — Besides simply excessive menstruation, 
uterine hemorrhage may occur from placenta prse via ("unavoid- 
able hemorrhage"); abortion; subsequent ^to delivery; uterine 
cancer ; ulceration of the os or cervix uteri ; tumors within, or in 
the walls of, the womb. 

Treatment. — In considerable uterine hemorrhage, of either 
variety, ergot, in substance or the wine, is likely to be of use by 
promoting contraction of the womb. Ammonio-ferric alum is 
also a good medicine to give by the mouth in the same case. 
Locally, ice or iced water may be (with care not to chill too much) 
applied for a short time over the hypogastric region, or throw n 
into the vagina. Tincture of chloride of iron, in strong solution, 
will have a powerful effect. Tannic acid or matico may be like- 
wise applied ; or the "styptic rod" of tannic acid and cocoa butter, 
shaped to fill the vagina. But threatening cases (except post 
partum) may require the actual tampion, or plug of lint for the 
whole vagina, or the sponge-tent inserted into the os uteri itself. 
Stimulants may at times be called for to prevent fatal exhaustion 
under hemorrhage, either from the uterus or from any other organ. 
Pressure upon the aorta has been sometimes resorted to, through 
the abdominal walls, in uterine hemorrhage. Other measures, 
suitable after delivery, belong to the department of obstetrics. 

Habitually excessive menstruation requires that the patient so 
affected should maintain absolute rest, from tin; beginning of the 
flow till its cessation. Iron is nearly always indicated in Buch 
cases, through the interval ; particularly the tincture of the chlo- 
ride of iron, or ammonio-ferric alum. 



CHAPTER XII. 

DROPSICAL AFFECTIONS. 

Varieties.— 1. (Edema, local infiltration of connective tissue 
with serum. 2. Anasarca, general cellular dropsy. 3. Hydro- 
cephalus. 4. Hydrothorax. 5. Hydropericardium. G. Ascites, 7. 
Other local dropsies ; as Ovarian dropsy, Hydronephrosis, Hydro- 
cele of the testis, etc. 

Causation and Pathology.— Obstruction to the venous circu- 
lation, arrest of excretion and absorption, and excess of water in 
the blood, are the thi-ee cardinal elements of the pathological 
causation of dropsy. Either one may induce it. Disease of the 
heart or of the liver brings on dropsy by venous obstruction, 
disease of the kidney, or the action of cold and wet upon the skin, 
may produce it by checking excretion. Wasting diseases arc liable 
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in their advanced stages to oedema and anasarca, on account of 
the watery state of the blood. 

Acute general dropsy results from the powerful impression of 
cold and wet, or of the scarlet fever poison, upon the system ; 
suppressing both the action of the kidneys and that of the skin at 
once Its most common form is anasarca ; but it may take that 
of ascites, hydrothorax, or even hydrocephalus. When from cold 
and wet, it is much more curable (especially anasarca or ascites) 
than similar dropsy of visceral origin, e. g., from disease of the 
heart. Albuminous urine is quite common in acute general dropsy. 

Hydrocephalus, kyd^fericardium, and hydrothorax have been 
already sufficiently considered. 

Ascites; peritoneal dropsy ; accumulation of water in the abdo- 
men. The causes of this of greatest frequency are, cirrhosis of 
the liver, and disease of the kidney. It may also follow obstruction 
of the portal vein by cancer, or general obstruction of the circu- 
lation from disease of the heart, aorta, or spleen ; and it is some- 
times ascribed to chronic peritonitis. 

Symptoms and Diagnosis. — Often with emaciation of the fiiee, 
neck, and arms, there is great enlargement of the abdomen. When 
this is far advanced, orthopnea exists, from pressure upon the 
diaphragm. The patient is generally weak, with poor appetite 
and deficient rest at night. 

On inspection, in the upright posture, the fulness is greatest in 
the lower part of the abdomen ; when recumbent, it spreads evenly ; 
on one side, it falls over that way- Palpation will make evident 
fhirtuation, especially when one hand is placed on one side of- the 
abdomen and the other strikes gently, at a distance of a few inches. 
Percussion discovers resonance above and about the umbilicus, the 
intestines rising there upon the fluid to the surface under the ab- 
dominal walls. Elsewhere, the sound is dull, even flat. 

The amount of fluid in ascites is sometimes immense ; as much 
as twenty-five pints have been withdrawn at once by tapping. 
It is generally clear, pale yellow or colorless, albuminous and 
alkaline. 

Ovarian Dropsy.— Leaving the history of this, as belonging to 
the special department of diseases of women, it is right to state 
that its diagnosis is important, but not always easy. Like ascites 
it produces abominal enlargement, with dulness on percussion and 
fluctuation. The most nearly constant points of distinction are, 
that the ovarian tumor begins somewhat on one side, and only by 
degrees becomes symmetrical ; its shape is, throughout, more 
lobular and coherent, and altered less by changes of position ; 
and the intestines do not float up above the umbilicus so as to 
make a clearness of percussion-resonance there. The progress 01 
ovarian dropsy is usually slower, and attended by less proportion- 
ate depression of the general health. 

Treatment or Dropsy.— Acute general dropsy, from suppres- 
sion of the action of the skin and kidneys, should be treated by 
active purgation and the use of diuretics Jalap and cream ot 
tartar (gr. x of the former with ^ij to 3™ of the latter) every daj 
or two/ will answer well for catharsis. The diuretics most satis- 
factory are the infusion of juniper berries (a pint daily), acetate 
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of potassium, citrate of potassium, squills, and sweet spirits of 
nitre. When the patient is hard to purge, elateriuin may be given, 
in gr. ^th doses, every four hours till it operates. 

Ascites, or other dropsy, from disease of any of the great organs, 
kidneys, liver, or heart, being less curable, and attended by greater 1 
general debility, needs more economy of strength. No doubt 
exists that real harm may be done by the routine of severe purging 

and plying with diuretics. The one may render the bl 1 thinner 

and aggravate the constitutional disease, while the other, failing 
to remove the fluid by secretion, may even irritate the kidneys to 
the point of suppression of their action, Nourishing concentrated 
food, tonics, anodynes, etc., may, in visceral dropsy, be of more 
importance than diuretics. Of course it is desirable to lessen the 
accumulation of fluid ; but the effects of the remedies used musl 
be observed, and one symptom must not be allowed to overshadow 
all the rest. 

When enormous distension makes rest impossible, and almost 
prevents breathing, it is necessary to relieve it by any possible 
means. Then, purging, as, by elatcrium, should diuretics fail, 
must he resorted to. Or, if the patient's stomach or general 
strength will not bear that, paracentesis, tapping, is called for. 
Some patients require this many times. 

The operation is best performed while the patient is lying down 
upon the side, near the edge of the bed. A trocar and canula are 
introduced half-way between the pubes and the umbilicus, and tin 
fluid is drawn out through the canula. Then a bandage (with a 
compress) is applied firmly around the abdomen. Some practi- 
tioners favor keeping open the orifice with a slip of lint, to main- 
tain drainage. If no local irritation occur, threatening peritonitis 
in consequence, this may be a serviceable measure. If the bolder 
practice of injecting iodine after tapping (as in hydrocele) should 
be thought of in any instance, it must be in the case of simple peri- 
toneal dropsy, uncomplicated by serious visceral disease. 

Sometimes oedema of the lower limbs and scrotum becomes so 
great as to cause great inconvenience. Then the thud may be lei 
out by making a number of small punctures wit h an abscess lancet 
or small pointed bistoury. The only drawback to this is the possi- 
bility of erysipelatous inflammation about the punctures. Such 
danger will not be at all great if, immediately after the operation, 
the parts be soothed by Bathing or anointing the skin with diluted 
glycerin (f.^j in f.^j of rose-water), or cold cream (ung. aq. ros.), or 
glyceramyl (glycerin and starch). 

For the treatment of ovarian dropsy, the reader is referred to 
Surgery. 
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CHAPTEK XIII. 

WORMS. — ENTOZOA. 

Helmintiwhgy, the study of worms, has assumed of late a verv 
considerable importance in connection with medicine About 
thirty entozoa inhabit different parts of the body of man Thev 
have been generally classified as Ccelelmintha, or hollow" worms 
and Sterelmintha, or solid worms, i. e., without any well-defined 
alimentary cavity. Broad or fiat worms, Plalelmia, and thread- 
like or cord-shaped worms, Mmatelmia, constitute another arrano-e- 
ment. Of the fiat worms, some are Cestoid, or ribbon-like ■ others 
Trematode, or fluke-like. The most important ones are enumerated 
in the following table : — 

Cestoid Worms: 

Mature: Taenia solium ; Taenia echinococcus ; 

Taenia mediocanellata ; Bothriocephalic latus. 

Immature : Cysticercus cellulosa; ; Cysticercus t. mediocanellata;. 
Echinococcus hominis. 

Trematode Worms: 

Distoma hepaticum (fasciola hepatica). Bilharzia hsematobia. 

Distoma ophthalmobium. Tetrastoma renale. 

Nematoid Worms: 

Ascaris lumbricoides. Sclerostoma duodenale. 

Trichocephalus dispar. Filaria medinensis. 

Oxyuris (ascaris) vermicularis. Strongylus gigas. 
Trichina spiralis. 

Tcrnia solium and trenia mediocanellata look a good deal alike ; 
but the former is much smaller. The immature cysticercus of the 
former is ft of an inch long ; that of the latter, of the ■size of a 
pea. The t. solium has a circle of hooklets around a convexity of 
the head ; the mediocanellata is club-headed, with larger sucking 
disks than the solium has. One is designated as "armed" and the 
other "unarmed" tapeworm. The former (t. solium) is from the 
cysticercus celluloses of the hog; the latter from the " eysttcercus 
ftotw's" 1 (Cobbold) ; and is the most common. The unarmed is the 
easiest to drive out. 

The tapeworm is formed of flat segments, often several hundred 
in number, connected with the head by a slender neck. Each seg- 
ment has male and female organs (hermaphrodite) ; as those at the 
tail mature, they are cast off. Some patients thus pass six or 

' Cobbold states that the hydatid of the cysticercus hovis has never 
yet heen observed in man. Hydatid or "echinococcus" disease is 
especially frequent in Iceland. 
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eight fragments from the bowels in a day. The whole length of 
the parasite is from ten to thirty feet. 

The symptoms caused by tapeworm are not very determinate 
They resemble those produced by other worms ; namely, uneasy 

sensation in the ab- 
±ig. dlJ. domen, and general 

nervous irritation ; bad 
sleep, attacks of faint- 
ness, and lowness of 
spirits, indigestion, ir- 
regularity of appetite 
and of the acti n of 
the bowels ; itching of 
the nose, and some- 
times of the anus. Epi- 
lepsy and insanity are 
said to have sometimes 
been caused by it. The 
only proof of tapeworm 
is the finding of frag- 
ments of it in the 
stools. It is a common 
impression that it ia 
never destroyed unless 
the head is discover- 
able ; but this is not 
exactly true. Con- 
versely, if the head 
conies away, the pa- 
rasite to which it be- 
longs is no longer re- 
produced. More than 
one of them may, how- 
ever, be present at 
once ; though this is 




Taenia Solium.— a. Head. 6, b. Lateral orifices. 



rare. 

The broad tapeworm, 
bothriocepjhalus, is known only in Northern Central Europe ; Russia, 
Sweden, Norway, Lapland, Finland, Poland, and Switzerland. 
Its head is elongated, compresssed, obtuse ; its length from six to 
twenty or twenty-five feet. It does not give off detached seg- 
ments. Cobbold says it is indigenous to Ireland ; although he has 
never met with a patient born in that country who has been the 
subject of it. 

Treatment of Tapeworm. — Oil of turpentine, in half-ounce 
or ounce doses, will generally purge, and bring away the worm. 
It intoxicates some persons. In Egypt, petroleum is used for the 
same purpose, in doses of twenty or thirty drops. The ethereal 
extract (commonly called oil) of male fern, extractum fih'ris liquidwn, 
TJ. S. Pharm., in the dose of a drachm and a half to two drachms, 
is esteemed highly by some practitioners. Koosso, the flower of 
the braycra anthelmintica of Abyssinia, in half-ounce doses, mixed 
with water, given on an empty stomach, is almost certain to destroy 
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or remove the parasite. So is said to be Kameela, the Iiottlera 
tinctoria of botanists. Pumpkin seeds, plentifully taken on an 
empty stomach, are quite effectual. 

Prevention of Tapeworm, — As immature tapeworms find resi- 
dence in the bodies of animals used for food, and thus get the op- 
portunity to enter the human alimentary canal, the avoidance of 
raw or under-cooked meat is the precept of prophylaxis suggested, 
and confirmed by experience. This applies not only to the pre- 
vention of tapeworm, but, also, to that of other parasites, especi- 
ally trichince. Tapeworms are derivable from infested beef, even 
ottener (Cobbold) than from pork. Mutton has been found occa- 
sionally to contain cysticerci. 

Trematode Worms. 

These are the Distomata, Bilharzia hazmatobia, Tetrastoma re- 
nale, and others. They are of a flattened oval shape, soft and 
smooth. They have a bifurcating alimentary canal, with a mouth, 
but no anus. Both sexes in distomata are upon one individual. 
They exist in two conditions, mature and encysted, and imma- 
ture and free. Their methods of reproduction are very curious, 
hut of greater importance in zoological than in pathological 
science. 

Distoma hepaticum, found sometimes in the liver and its ducts, 
measures about an inch in length when mature, and rather less 
than half an inch in width. 

Distoma ophthalmobium has been found in the eye of a child 
having congenital cataract. It is about half a line ( z ' 5 in.) in 
length. 

Bilharzia (or distoma) hmmatobia is found in great abundance in 
Egypt ; where it inhabits the veins of the abdominal organs of the 
inhabitants, in the proportion of nearly one-third of the popula- 
tion. Hemorrhage from the kidney, and the symptoms of dys- 
entery, may follow from its presence. It is not more than three 
or four lines {i to i in.) in length. The sexes are on different 
individuals. 

Tetrastoma renale is occasionally found in the substance of the 
kidney. It is nearly half an inch long. 

Nematoid, or Round Worms. 

Ascaris lumbricoides is the commonest of entozoa. It inhabits 
mostly the small intestines ; but may get into the stomach, and ot 
course, the large intestines. This round worm is trom five to 
fifteen inches in length, licht brown in color, tapering to a point 
at each end. A considerable number of them may exist together ; 
it is only then that their presence in the bowels is likely to do 
much harm, unless in very susceptible children Their escape into 
the stomacii may cause nausea, vomiting, and indigestion, some- 
times difficult to account for until the throwing up of the worm 
explains the cause. These worms probably enter the body chiefly 
in the drinking water of shallow wells, muddy streams etc. 

Treatment : Diagnosis. -Two things are wanted : to expel 
the worms present, and to prevent their reaccumulation. As to 
the evidence of the existence of lumbricoid worms in the bowels, 



754 



PR ACTIO B OF MEDICINE. 



Ficr. 820. it is always doubtful unless some of thorn 
a pass out with the evacuations. Signs of 

gastro-intestinal and nervous irritation attend 
them, especially in infants and young children. 
So, grinding the teeth during sleep, itching of 
the nose and anus, bad or irregular appetite, 
and tumidity of the abdomen, are regarded 
commonly as signs of worms. But other 
sources of indigestion and disturbance may 
be thus made known. Convulsions may un- 
doubtedly be caused by worms in children ; 
and so may laryngismus stridulus and spas- 
modic croup. 

When there is good reason to believe that 
they do exist in the bowels, anthelmintics 
may be given, with purgatives, in safe doses, 
watching their effects. Besides the vermicides 
mentioned in connection with tapeworm, 
many other drugs have more or less of such 
effect ; as santonin (most certain of all), calo- 
mel, pinkroot (spigelia), bark of pomegranate 
root, azedarach, chenopodnim, cowhage (mu- 
cuna), powder of tin, etc. 

Infusion of senna and spir/elia, half an ounce 
of each to a pint ; for an adult, a wineglassful 
every morning before breakfast ; this is very 
popular and often effectual. Instead, may he 
given fluid extract of spigelia and senna, a tea- 
spoonful for a dose. As above said, santonin 
is the most effectual of the vermicides or ver- 
mifuges. It requires care in its use, how- 
ever ; producing serious vomiting, prostra- 
tion, and nervous symptoms in over-dose. A 
child should not take more than half a grain 
of santonin once or twice daily ; an adult, 
from three to six grains. 

Trichoccphalus dispar. — This worm inhabits 
the large intestine. It has a length of an inch 
and a half to two inches. The head is atten- 
uated or hair-like ; whence its name. The 
sexes are on different individuals. The tri- 
chocephalus is much less common than the 
lumbricoid worm. 

Oxyuris vermimlaris (Ascaris rermiculnrte). 
White scat-worm, — Of this the male is about a 
line (-} 7 inch) and a half long ; the female, five 
or six lines. It is found in the rectum, gene- 
rally of children ; sometimes in considerable 
numbers. They cause a great deal of iteh- 
ing ; occasionally, other nervous irritation. 
Females may have them to find their way into the vagina ; more 
rarely, they get into the urethra. 



Arcakis Lumiiri. 
coides. — a. Anterior 
extremity, b. Poste- 
rior extremity, d. Vul- 
va. e,e. Longitudinal 
lines. 
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For the treatment of scat-worms, nothing is equal to supposi- 
tories of santonin; made with cacao hutter, three grains of the 
drug in each ; one to he introduced into the 
rectum every night. Other common remedies 
are, injections of lime-water, infusion of aloes, 
mercurial ointment, etc. 

Trichina spiralis. — Zenker of Dresden first 
showed that, although a few trichinae may be 
innocent, they sometimes abound to such an 
extent as to cause serious disease, and even 
to destroy life. Such an affection is called 
trichinous disease, trichiniasis or trichinosis. 
■ It has occurred particularly often in Ger- 
many, where it has been recognized since 
1800. The first cases in America were re- 
ported by Dr. Schnetter of New York. At 
Marion, Iowa, in I860, nine cases occurred in 
one family ; five died. In the same county, 
eating raw ham containing trichina; (as 
proved afterwards by examination) caused 
the disease in six children at once. An ex- 
amination of pork in Chicago by a committee 
of the Academy of Sciences of that city proved 
the existence of trichinae in 1 in 50 of the hogs 
inspected; some of their muscles containing 
from 10,000 to 18,000 in a cubic inch. Such 
animals are not themselves nearly always out 
of health. Cattle, also, are, to a less degree, 
subject to the same parasite. The meat of 
those so infected should of course not be used for food. In some 
German cities the butchers have microscropic examination made 
of the flesh of all their animals. 

To the naked eye, the muscles of a trichinous animal present 
whitish dots, which a lens will show to be the capsules or cysts of 
immature trichina;. Those not encystod are invisible without a 
microscope. The capsule is hard and transparent ; the worm is 
coiled spirally within it. Under the tongue is the preferred place 
to search for the trichinae in the living animal ; a delicate harpoon \T 
being used. 

The trichina is a minute bi-sexual worm, reproducing in the in- 
testinal canal of animals or men ; the offspring then finding their 
way out through the walls of the intestines to become finally en- 
cysted in the muscles. The disease produced by them has two 
distinct stages : 1, that of the presence of the worms in the ali- 
mentary canal, and their multiplication there ; 2, that of their 
migration to and location in the muscles. Of the first period, 
malaise, vomiting, and diarrhoea are the leading symptoms. Of 
the second, fever resembling typhoid, severe pains, with stiffness 
in the muscles, and prostration. As the muscles of the larynx are 
often attacked, hoarseness is a common symptom. The complica- 
tion of pneumonia is not infrequent. The first stage above men- 
tioned lasts about a week or less ; the second may terminnte fatally 
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within six days, but usually has a duration of from two to four or 
five weeks. 

We are not informed of any success with the TREATMENT of 
trichuriasis. Its pkevention is always possible. Besides proper 
inspection of animals, every piece of meat which may be suspected 
must be well cooked. Reliance cannot be had upon salting and 
smoking ; at h ast unless they be very thoroughly done. 



Sderostoma cluodenale is common in Egypt and in parts of 
Europe. It exists in the small intestines, and causes a chlorosis- 
like anaemia. The worm is from a third to half an inch long. 
Its vemddde is said to be turpentine. 

Slronyyhis yiyas {Eustronyylus yiyas) inhabits the kidney. It is 
rare in man. 

Filaria medinensis (Dracunculus) or guinea-w r orm lives in the 
subcutaneous tissue. It is common in the tropical regions of the 
old world. The female worm it is, that enters the skin of a human 
being, and develops, with its contained young, in a whipcord-like 
shape, to a length varying from six inches to four, five, or six feet, 
and a width of about one-twelfth of an inch. A dozen or more of 
the worms may exist upon the same person. The lower limbs arc 
especially invaded by them ; but they can migrate almost all over 
the body. They evidently get into the legs and feet of those who 
bathe in shallow streams or ponds, or walk barefooted in damp 
and muddy places. An incubation of a year or more is required 
for the development of the worm to a perceptible size. 

A characteristic vesicle appears, generally upon the lower pari 
of the leg, when the worm matures. This bursts, emitting the 
young filarise ; a good deal of itching and irritation ensues, and 
sometimes ulceration. The natives often rid themselves of the 
worm by letting a stream of water run or pour for a time upon the 
leg. When it creeps partly out, they draw upon it until it is dis- 
lodged. 



Fig. 322. 
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CHAPTER XIV. 

TEMPERATURE IN DISEASE. 

TnE axilla is generally the best place for examination of tempera- 
ture. The thermometer should be kept there from three to live 
minutes at a time. Normally, in the armpit, the temperature 
averages 98.4° to 98.5° Fahr. ;• with a range in health from 99° to 
97.92°. It is about 1° higher in tropical than in temperate climates. 
It is one or two degrees higher in children than in adults. 

A rise of temperature, in disease, of 1° Fahr. corresponds, as a 
rule, with an increase of the pulse of eight to ten beats per minute. 
It has been found highest (up to 108° or 112°) in scarlet fever, ■ 
yellow fever, tetanus, and sunstroke. 

In intermittent fever, during the paroxysm, even when the 
patient shivers and feels cold to himself, his heat by the ther- 
mometer is always above the natural degree. 

11 When the temperature is increased beyond 98.5° it merely 
shows that the individual is ill ; when it is raised as high as 101°- 
105°, the febrile phenomena are severe ; if above 105°, the- patient 
is in imminent danger ; with 108° or 109°, a fatal issue may with- 
out doubt be expected in a comparatively short time. 

A person, yesterday healthy, who exhibits this morning a tem- 
perature above 104° Fahr., is almost certainly the subject of an 
attack of ephemeral fever or of ague ; should the temperature rise 
to or beyond 100.3°, the case will certainly turn out one of some / 
form of malarious fever. It cannot be typhoid fever. 

A patient whose temperature rises during the first day of illness 
up to 105° or 100° Fahr. , certainly does not suffer from typhus or 1 
typhoid fever. In a patient who exhibits the general typical signs 
of pneumonia, but whose temperature never reaches 101.7° Fahr., 
it may be concluded that no soft infiltrating exudation is present 
in the lung. 

If a patient suffer from measles, and retains a high temperature 
after the eruption has faded, it may be concluded that some com- 
plicating disturbance is present. 

In typhoid fever a temperature which does not exceed any 
evening 103.5° indicates a probably mild course of the fever. 
105° in the evening, or 104° in the morning, shows danger, in the 
third week. In pneumonia, a temperature of 104° and upwards 
indicates a severe attack. In acute rheumatism a temperature of 
104° is always an alarming symptom, foreboding danger, or some 
complication such as pericardial inflammation. In jaundice, 
otherwise mild, a rise of temperature indicates a pernicious turn. 
In a puerperal female an increase of temperature shows approach- 
ing pelvic inflammation. In tuberculosis an increase of tempera- 
64 



758 



PRACTICE OF MEDICINE. 



ture shows that the disease is advancing, or that untoward com- 
plications are Betting in. 

A fever temperature of 104° to 105° Fahr., in any disease, Indi- 
cates that its progress is not cheeked, and complications may still 
occur. '" 

Certain diseases have hcen found to have typical ranges or daily 
fluctuations of temperature throughout their course ; so that their 
"differential diagnosis" may he thus assisted materially. This 
has now heen determined, especially in malarious fever, typhus, 
typhoid, smallpox, scarlatina, measles, rheumatism, pyaemia, 
pneumonia, and acute tuherculosis. Dr. Da Costa has observed 
that, in some cases at least, cancer is attended by lowering of 
temperature. This is marked in the collapse of cholera. 

In continued fevers the temperature is generally less high in the 
morning than in the evening. Stability of temperature from 
morning to evening is a good sign ; on the other hand, if a high 
temperature remains stable from evening till the morning, it is a 
sign that the patient is getting or will get worse. 

When the temperature begins to fall from the evening to the 
morning, it is a sure sign of improvement ; but a rise of tempera- 
ture from the evening till the morning is a sign of his getting 
worse. 

Convalescence from disease does not begin until the normal 
temperature of the body returns, and maintains itself unchanged 
through all periods of the day and night. 



CHAPTEE XV. 
INHALATION AND ATOMIZATION. 

Apart from the "anaesthetics," it cannot be said that great 
success has ever been obtained in the cure of diseases by inhalation. 
Palliation of pulmonary and bronchial or laryngeal irritation, or 
diminution of excessive expectoration, as by simple vapor of water, 
tar- vapor, or that of infusion of hops, opium, etc., has heen often 
realized. With other aims and agents, disappointment has gene- 
rally predominated. 

For ordinary inhalation, very simple apparatus will suffice. For 
instance, a wide-mouthed jar or bottle, with a cork in it ; the cork 
pierced by two glass tubes, one straight, and reaching to near the 
bottom of the bottle ; the other short, and bent outside of the cork. 
The bottle is to be not quite filled with the liquid (more or less 
heated according to its volatility) *, the bent tube not reaching its 
surface, the other conveying air into it from beyond the cork. 
Even this is not necessary, in the case of liquids used with water, 
at least. We may employ these by pouring boiling water into a 
convenient vessel of any kind, the medicament being added to it, 
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and then, covering the vessel with a towel, holding the mouth and 
nostrils under the edge of the latter. Hops, in infusion, or stra- 
monium leaves, or laudanum, etc., may thus be used. Of lauda- 
num, e. y., twenty or thirty drops may be put in a pint of water, 
for very worrying cough. Smoking is a primitive method of inhala- 
tion. Tobacco, so used, sometimes relieves in asthma ; but cigars 
of stramonium leaves, or of paper saturated with nitrate of potas- 
sium, are more effectual in the paroxysms of the same disorder. 

Recently, first by Sales Girons, extremely minute division or 
(itemization of liquids, so introduced into the air-passages, has been 
substituted for inhalation. Under the natural fascination of novelty, 
and the imposing appearance presented by instrumental appliances, 
it is quite probable that a degree of enthusiasm has existed about 
it, more than will be permanent. Still, it is an important addition 
to our means of treatment of affections of the throat, and perhaps 
of some of those of the lungs. Referring the reader to special 
works' upon it for details, we must give only the briefest account 
of atomization or nebulization. 

The essential idea of it is, the forcing of a fine jet of liquid 
against either a solid body, or a strong current of air, so as to con- 
vert it at once into diffused spray. Bergson, for instance, employed 
the tubes used for odorators, that is, to spread perfumed liquids in 
the air. Two glass tubes with minute orifices are fixed at right 
angles to each other, so that the end of the upright tube is near 
and opposite to the centre of the orifice of the horizontal tube. 
The upright tube beiii!} immersed in the liquid to be nebulized, air 
is forcibly blown through the horizontal one. The current of air, 
so passing over the outlet of the tube communicating with the 
liquid, rarefies the air in the latter, causing a rise of the liquid in 
the tube, audits very minute subdivision (atomization, nebulization, 
pulverization), as it escapes. Silver tubes may be used instead of 
glass but are harder to keep clean. Glass ones may be cleaned 
with muriatic acid solution, aided by a bristle to remove obstruc- 
tions. The form of the tubes may be varied, so as to allow ot 
their application to any part of the body. 

Richardson's spray-producer (designed for local refrigeration 
is constructed upon a similar principle It consists of a graduated 
bottle, through whose cork passes a double tube; that is, a tube 
within a tube. The inner one reaches to near the bottom of the 
bottle, below, and above to near the extremity of the outer tube 
The latter has entering it, above the cork, another tube connected 
with "hand bellows, ''-or, two elastic bags, the one nearest the 
bottle (protected by silk network) acting as an air " c 5f™' a ^ 
the farthest one being compressed by the hand to produce a jet ot 
air into the bottle and tube. 

Siegle devised an apparatus for the application of steam-power 
to atomization. The tubes being arranged upon Bergson , prin- 
ciple, a small boiler is connected with the horizontal one and in 
the boiler steam is generated by the heat ,of a ^spirit J^mp- Ihe 
jet of steam from the horizontal tube nebulizes the liquid drawn up 
from the vertical tube immersed in a vessel containing it. Vanous 

1 See Da Costa, On Inhalation. 
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modifications of this have been made. 1 Though the steadiness 
of action of the steam-apparatus is a great advantage, for many 
purposes the hand-hall atomizer is more available. 

For full ctfectiveness of any method of inhalation, in chronic or 
suhacute cases, the patient must have the instrument at his own 
house, learn its management, and use it with regularity for a sulli- 
cient time. This of course must limit very much the employment 
of such medication. 

The first inhalations should always be short, and with warm 
water only, to inure the patient to their use. The distance of the 
mouth from the tubes may vary from six inches to two feet. 
When prepared for it, one may inhale "medicated spray" lor ten 
minutes at a time ; breathing deeply if we wish the liquid to reach 
the remoter air passages. It should never be done after a hearty 
meal ; and the patient should remain in doors for a while; after the 
operation. 

Proof has been obtained that atomized liquids inhaled do, some- 
times at least, pass down into the trachea ; constantly into the 
larynx. It is probable, indeed almost certain, that a certain por- 
tion may even reach the lungs. As to their application, trial has 
been and is now being made of this process especially in croup, 
diphtheria, (edema of the glottis, catarrh, chronic laryngitis, hoop- 
ing-cough, asthma, pulmonary hemorrhage, and phthisis. 

False membrane has been asserted by Kuchenmeister, Biermer, 
Geiger, and others to be dissolved, or at least removed from the 
throat, by inhalation of hot lime-water. Dr. Geiger's method ia 
to make the patient breathe the vapor arising from hot water 
poured on unslaked lime. 

From Dr. Da Costa's monograph upon inhalation I cite the 
following conclusions, as indicating the present state of experience 
upon the subject : — 2 

" That in most acute diseases of the larynx, and still more so in 
acute disorders of the lungs, the value of inhalations of atomized 
fluids, save in so far as those of water may tend to relieve the 
sense of distress, etc., and aid expectoration, is very doubtful; 
though in some acute affections, as in oedema of the glottis and in 
croup, medicated inhalations have strong claims to consideration. 

" That in certain chronic morbid states of the larynx, particu- 
larly those of a catarrhal kind, and in chronic bronchitis, they 
have proved themselves of great value. 

"That in the earlier stages of phthisis, too, they maybe of 
decided advantage, and that at any stage they may be a valuable 
aid in treating the symptoms of this malady. 

"That their influence on such affections as hooping-cough and 
asthma is not satisfactorily proven. 

"That they furnish a decided and unexpected augmentation of 
our resources in the treatment of pulmonary hemorrhage. 

"That they require care in their employ; and that in acute 

1 Gemrig, of Philadelphia, Dr. V7. Rood, of Boston, and Ondman nnd 
Shurtleff, of Boston, furnish improved forms of apparatus for atomiza- 
tion. 

1 Op. citat., p. 40. 
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affections we should consider whether, as they have to he used 
frequently to he of service, the patient's strength justifies the dis- 
turbance or the annoyance their frequent use may be." 



DOSES FOR LNIIALATION. 1 



Alum 

Tannin .... 
Perchloride of iron 
Nitrate of silver . 
Sulphate of zinc . 
Chloride of sodium 
Chlorinated soda. 
Chlorate of potassium 
Chloride of ammonium 
Watery extract of opium . 
Fluid extract of conium 
Fluid extract of hyosc3'amus 
Tincture of cannabis indica 
Lugol's solution of iodine . 
Fowler's solution of arsenic 
Tar water .... 
Oil of turpentine. 



10 to 20 grains. 
1 to 20 " 
£to 2 " 
1 to 10 " 

1 to G " 
5 to 20 " 

| to 1 drachm. 
10 to 20 grains. 
10 to 20 " 

4 LO 2 

3 to 8 minims. 
3 to 10 " 

5 to 10 " 

2 to 15 " 
1 to 20 " 

1 to 2 drachms. 
1 to 2 minims. 



CHAPTER XYI. 

HYPODERMIC MEDICATION. 

* It hffs been amply proved that hypodermic injection of medici- 
nal substances is ordinarily entirely safe ; more rapid, certain, and 
exact, in proportion to the amount, in its effects than medication 
by the mouth ; that it requires about one-third or one-half the 
quantity necessary when given by the stomach, and produces less 
complicated and generally less inconvenient results. 

The medicines mostly used in this way are narcotics, sedatives, 
and nervine tonics. It is in diseases or s}-mptoms affecting the 
nervous system that the greatest number of successful cases has 
been reported. Pain, most of all, is speedily conquerable by it. 
Hunter lays down the indications for it thus : — 

""When the immediate and decided effect of the medicine is 
required. 

"When medicines administered by the usual methods fail to do 
good, 

"Where the effect of a medicine is required, and the patient 
refuses to swallow. 

"Where, from irritability of the stomach, or other cause (such 
as idiosyncrasy, etc.), the patient cannot take the medicine by the 
stomach." 

1 From Da Costa. 
G4* 
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The instrument most approved is a small glass syringe, holding 
about half a fluidrachm, and graduated lor drops or minims, with 
a tube for puncture, of tempered steel, or of silver with a gold 
point. The end of the tube must be small and sharp, (iradua- 
tiou of the cylinder is not necessary, as it is easy to measure the 
amount to be taken up by it. Not much pain is usually produced ; 
but sometimes it is quite severe. If the dose of the medicinal 
agent be not too large, the only danger (unless in an erysipelatous 
patient) is of a circumscribed inflammation. Repeated injections 
should not be made at exactly the same spot. In operating, draw 
the skin tense with the fore linger and thumb of the left hand, and 
pass the point of the tube quickly and steadily through it. Then 
push in, not rapidly, the desired amount of the thud. Avoid sub- 
cutaneous veins ; the puncture of one of them may give rise to aii 
excessive action of the medicine. Glycerin is sometimes used as 
a vehicle instead of water. 

The agents most used are salt of morphia, atropia, strychnia, 
and quinia. For anodyne purposes, Dr. Etuppaner prefers liquor 
ojjli compositus, of which one; hundred drops are equal to a grain 
of sulphate of morphia. Many use the ordinary solution of mor- 
phia (gr. j of morph. sulph. in fjj) or Magendie's (gr. xvj in fgj). 
Doses are as follows : — 

Sulphate of morphia . . . gr. £ 

Sulphate of atropia gr. t \ — J s 

Muriate of strychnia .... gr. ^\ — I 

Aconitia gr. f a 

Liq. opii compos gtt. v— x 

Sulphate of quinia gr. i — iv 

Among the diseases in which palliation or relief of suffering is 
often important by means of this method of treatment are, espe- 
cially, neuralgia, hysteria, cancer and ulcer of the stomach. A 
case of the latter affection is recorded in which for weeks or months 
the patient was only able to retain food upon the stomach after 
the disposition to vomit had been allayed by a hypodermic injec- 
tion of morphia. 

Curative effect from anodynes so employed has been asserted in 
cases of delirium tremens, mania, and tetanus ; from quinine (two 
to four grain doses) in intermittent fever. 

Tentative use of the same mode of practice is justifiable in cholera, 
hydrophobia, poisoning (as the injection of morphia for belladonna 
poisoning, and the converse), violent hooping-cough (atropia), 
pernicious fever, cerebro-spinal fever, heat-stroke, etc. 

That the operation is always without inconvenience to the 
patient is not true. Not only pain but local inflammation ami 
even suppuration may sometimes be induced. But many patients, 
suffering painful complaints, have had a hundred or more injec- 
tions made in different parts of the body, without any disad- 
vantage, and with great relief. Caution is necessary to prevent the 
habit of using hypodermic injections of morphia ; which, in some 
instances, has been known to become as inveterate an indulgence 
as the habit of taking laudanum or smoking opium. 
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GENERAL SURGERY. 

CHAPTER I. 

INFLAMMATION AND MORBID GROWTHS. 

General Surgery includes the history of surgical diseases 
and injuries, and the measures instituted for their relief. 

Special Surgery treats of particular surgical diseases and inju- 
ries. 

Surgical pathology, surgical injury, etc.,' are terms of conve- 
nience employed to" include those 'conditions having special surgi- 
cal relations. 

Inflammation. 

Accompanying local lesions of all kinds, various degrees of 
tumescence of the bloodvessels occur. Upon the application of 
an irritant to a living tissue, the vessels supplying the part experi- 
mented on first contract ; afterward dilating, they become engorged, 
at the same time the skin being reddened, the temperature elevated, 
and the functional activity increased. This is known as dcU r mi- 
nation (hyperaemia). It is transitory, and passes away by resolu- 
tion if the irritant cease to act, but runs on to active congestion if it 
continue. In this latter condition the vessels become markedly 
dilated, and filled with blood corpuscles, in a condition of partial 
stasis ; the color of the skin deepens to a reddish-purple ; the 
affected part acts imperfectly if at all ; its use is perverted, and a 
product (exudation) may be 'formed in the connective tissue about 
its vessels. 

Passive congestion is that variety of congestion arising without 
previous determination, since it results either from an atonic con- 
dition of the bloodvessels, which prevents them from contracting 
properly upon their contents, as in debility ; or from the position 
of the affected part offering mechanical obstacles to the flow of 
blood, as in congestion of the lower extremity from organic disease 
of the mitral valves of the heart. 

Inflammation is the third degree of vascular turgescence. The 
capillaries here are distended with corpuscles. These aggregate 
along the sides of the vessels, greatly retarding the local circula- 
tion, or entirely preventing it. The watery parts of the blood 

( 771 ) 
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and white corpuscles (Cohnheini) may exude through the walls of 
the vessels into the surrounding parts ; or direct rupture may 
occur, followed by extravasation of blood. The connective tissue 
by excessive nuiltiplication of its corpuscles, ceases to form healthy 
tissue, but elaborates a finely granulated mass, which adheres to 
the outer coats of the capillaries, about the points where the in- 
flammatory changes are the most active. This product is by some 
thought to be fibrinous in its nature, and has been called exudation 
from the belief that it is directly derived from the altered con- 
stituents of the blood. 

The nature of inflammation is not yet fully understood. Many 
attempts have been made to deline it, but so long as the condition 
itself is imperfectly known all attempts to properly reduce its 
features to formulary expression must be futile. Its symptoms 
on the other hand, are marked, and as long ago as the time of 
Celsus were recognized. " Rubor et calor cum tumore et dolorc" 
give the characters by which its presence is determined. 

"Redness. — This symptom is In si, seen in inflammation of the 
skin, wdiere it has generally a purplish tinge ; or upon the mucous 
membrane, when it assumes a scarlet hue. Dependent upon the 
presence of red blood corpuscles for its production, it is found that 
where these have the freest access the symptom is best developed. 
In less vascular tissues, such as the fibrous, the color is expressed 
in delicate shades of pink, as in sclerotitis ; or may be entirely 
absent, as in inflammation of the arachnoid membrane. It may 
in part be disguised by the presence of other substances, as in iritis, 
where from the admixture of pigment cells the color is of a reddish- 
brown. In subacute inllammation of mucous surfaces, the color 
may become a pale yellowish-gray, as in chronic laryngitis, or a 
slate gray, as in chronic diarrhoea. 

Swelling is occasioned by dilatation of the vessels, and the con- 
sequent distension of the tissues increased by the presence of 
exuded fluid. It is most marked in loose connective, least so in 
the dense fibrous tissues. In pleurisy and peritonitis, hut little 
resistance being offered to the effusion, large quantities may accu- 
mulate in the cavities of the pleura and peritoneum. Observed 
externally, inflammatory swelling can be distinguished from oedema 
by not pitting upon pressure. 

Heat is always present in inflammation, though in varying 
degrees. It is more marked upon the skin than upon mucous 
membranes, upon superficial than deep-seated structures. Hunter 
demonstrated that the elevation of temperature in a part remote 
from the heart is greater than at a point nearer that organ ; the 
increase being in a direct ratio with the distance of the inflamed 
area from the vascular centre. It is believed that the red corpus- 
cles, present here in increased quantity, carry oxygen in excess to 
the part, and develop an unusual amount of animal heat. The 
patient frequently exaggerates the intensity of the symptom, since 
"nerves measure the sensation and not the degrees of heat." 
Burning pain and flushes of heat are experienced in some disorders 
of the nervous system and in chronic structural changes unaccom- 
panied with inflammation. 

Pain is caused by the pressure of the altered tissues upon their 
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nervous filaments. It is, therefore, found in degrees proportionate 
to the tension in the part. Thus, in conjunctivitis where the 
Laxity is great, there is less pain than in sclerotitis. Varying in 
character with locality, it is sharp in serous membrane, dull in 
parenchymatous tissue, gnawing and subject to nocturnal exacer- 
bation in bone, gritty in mucous membrane, throbbing in skin, 
teeth, etc. It is not always present at the seat of the disease. 
Pain on the inner side of the knee accompanies coxalgia of that 
side, pain in the left shoulder, hepatitis ; irritation of the glans 
penis, inflammation at some point of the urinary tract ; pain in 
the loins, orchitis. This should not be confounded with pain from 
neuralgia, which is apt to be periodic, and without the other cha- 
racters of inflammation. 

Increase of sensibility accompanies inflammation. This is more 
marked upon the skin, mucous membrane, and organs of sense 
than elsewhere. Thus an inflamed ringer is exquisitely tender, an 
inflamed eye is morbidly sensitive to the light. 

Modification of function is witnessed in the secretion from the 
mucous follicles. * Thus, the discharge in urethritis is not mucous, 
but a muco-purulent secretion. 

The causes of inflammation are predisposing and exciting. 

The predisposing are plethora, constitutional taint, over-excita- 
tion of the part, "and certain states of the blood, as in production 
of boils and carbuncles. To these may be added occupation, age, 
temperament, and insufficient clothing. One attack of inflamma- 
tion in an organ predisposes it to a second. 

The exciting causes are either mechanical, as in fractures, 
wounds, presence of foreign bodies, tight bandaging ; chemical, 
as acids, alkalies, blisters, acrid vapors, extremes of heat and cold ; 
or specific, as the poisons of syphilis, glanders, smallpox, and de- 
caying animal matter. 

Inflammation may terminate by resolution, by suppuration, or 
by death of the part. When by resolution, the symptoms subside 
and the tissues resume their healthy appearance. This may take 
place spontaneously— delitescence — as in catarrh; or it may 
suddenly disappear from one locality to attack a remote organ- 
metastasis— as in mumps. When by suppuration, a fluid called 
pus is formed in the centre of the inflamed tract, Several theories 
are entertained with reference to the nature of this product. Ac- 
cording to Paget, it results from the breaking down of the unused 
plastic or lymph corpuscles. Virchow contends that it is due to 
the transformation either of the epithelial or connective tissue 
corpuscles. Beale affirms that the "germinal matter," a struc- 
tureless plastic substance everywhere pervading organized bodies, 
is supplied at times of suppuration in greater quantities than is 
needed to evolve the "formed matter" or tissue, the excess escap- 
ing as corpuscles in a yellowish fluid. Cohnheim asserts pus cor- 
puscles to be only modified white corpuscles of the blood, which 
have escaped through the walls of the capillary vessels. Strieker 
admits this to lie one mode of origination of pus corpuscles ; but 
believes (with Vireliow) that connective tissue cells, and other 
cells, of inflamed organs, also become pus-cells ; and that the 
latter themselves multiply or proliferate, especially by division. 



174 



SURdEliy. 



Pus, iii whatever manner it may be formed, is a bland, ereamy, 
slightly glutinous fluid, without odor, but having a salty sweetish 
taste and alkaline reaction, with a sp. gr. of 1U30. It consists of 
a fluid and globules. The fluid (liquor puris) is ideutieal with the 
liquor sanguinis of the blood. The globules are roundish mnnntfl 
having an average measurement of 2 5 \)oth of an inch, lilled with 
darkish molecules which give them a granular appearance. Pus 
so characterized is laud-able or healthy. It becomes sanious when 
a reddish tinge; is given to it, and the corpuscles are more or less 
broken down. In ichorous pus the corpuscles are in a great mea- 
sure absent, and the liquid is thin, acrid, and either colorless or 
slightly greenish. The pus of syphilis is termed specific. 

Prolonged suppuration from an extensive surface, more espe- 
cially if it occur upon large open surfaces, induces severe constitu- 
tional symptoms. Hectic, fever, the most prominent of these, is 
generally initiated by a rigor, followed by a fever of a remittent 
type. The pulse is quick, small, and compressible ; the cheeks 
flushed, eyes brilliant, tongue clean with red tips and edges; 
respiration hurried, appetite capricious. The excretory functions 
are very active ; the sweating, particularly at night, profuse and 
colliquative, and watery evacuations arc common. Emaciation 
in time becomes marked ; the mind irritable, though clear. Hectic 
fever is a serious symptomatic condition, and if the conditions 
giving rise to it remain unchecked, it continues with increasing 
severity to end in death. 

In diabetes, when there is a constant drain upon the system 
through the urine, constitutional symptoms may appear which 
closely resemble hectic. 

Treatment of Inflammation.— This is both local and con- 
stitutional. The local means are restricted to the removal el' 
the cause; to application of cold or tepid water ; and to rest of 
the part. In some positions, as in an inflamed lymphatic gland, 
firm, gentle compression is often of value. Of local applications, 
besides cold water or ice, the most employed are nitrate of silver 
and iodine. These are particularly useful in acute inflammations 
of the skin and mucous surfaces. They may act, as they are 
employed in strong or weak solutions, either as astringents or 
excitants. Counter- irritation may be induced by dry cupping, 
setons, issues, moxas, blisters, and the actual cautery. 

Local bleeding. — This is obtained by wet cupping, leeching, scari- 
fication, and incision. The first is applicable to broad surfaces, as 
the chest and loins. 

Leeching is employed where cups could not be applied, as upon 
the genitals, fingers, etc. The surface to be leeched must be per- 
fectly clean. A. little blood on the part, or previous immersion 
of the leeches in warmish porter or diluted wine, will induce the 
animals to take hold. They should be dried on a soft towel before 
application. A loose cambric cloth thrown over them excites 
them to increased activity. Leeches drop off when engorged, but 
if it is desired to cause them to loosen their hold before this, a 
little salt will be found to be efficient. The European draws from 
3ss to 3j of blood. The American from 3j to gjss. Leecheffl 
calculate" six of the latter to an ounce of blood. When ordering 



SU11UICAL FEVER. 



775 



depletion by leeches, it is well for the practitioner to state the 
quantity of blood he desires to have drawn, leaving to the discre- 
tion of the leecher the number of animals to be employed. The 
hemorrhage which sometimes follows a leech-bite can be best con- 
trolled by pressure, local application of nitrate of silver, orliq. ferri 
persulphatis, or tinct. ferri chloridi. 

Scarification is generally confined to the division of the conjunc- 
tiva in ophthalmia. Incision, to the division of tbe skin in ery- 
sipelas, and local periositis. 

Of the <xm$ttivtixmal treatment, general bleeding was for a long 
time the most prominent. It is now but seldom resorted to ; 
and when used is confined to congestion or sthenic inflamma- 
tion of the lungs, pleura, peritoneum, or brain. The sudden 
loss of a large quantity of blood induces syncope ; but the patient 
may sutler slow bleeding to a much greater extent without 
fainting. . ■ 

Phlebotomy, or bleeding from the veins, is generally performed 
5 at the elbow. A bandage is applied above the joint in order to 
render the vein prominent. The median cephalic vein is selected 
' to avoid wounding the internal cutaneous nerve. The brachial 
artery may be wounded if the lancet be thrust too deeply. 

Artcriotomy, or bleeding from the arteries, is sometimes per- 
formed upon the temporal artery. The operation consists in 
dividing the vessel transversely. When it is desired to check the 
bleeding a compress and bandage are resorted to. 

Purgatives act as depletives to the watery part of the blood. 
They are much used in inflammatory affections of the brain or its 
membranes, where they also serve the purpose of counter-irritants. 
They arc contra-indicated by inflamed or irritable conditions of 
the mucous tract, and in injuries where perfect rest of the body 
should be enjoined, as in compound comminuted fractures. The 
same indications are met by diaphoretics and diuretics. These are 
more especially indicated in mild cases, and often abruptly deter- 
mine the course of an inflammatory attack. 

Kinetics, from their relaxing effect, are sometimes found useful. 

Mercury has been much employed in the declining stage of an 
acute inflammation with the object of removing the exudative 
product. But its continuance so far as to induce ptyahsm has 
been productive of mischief; and, in this country at least, has 
excited on the part of the community a feeling of distrust. Opium, 
in addition to its general soothing effect, is found to be an im- 
portant remedy, especially useful in inflammations of the perito- 
neum and intestinal canal. 

Surgical Fever. 

Surgical Fever is a symptomatic affection following upon 
traumatic local inflamatioh ; i. e., inflammation following an in- 
jury. After shivering or a marked rigor, the pulse in the sthenic 
form becomes frequent and strong ; the skin hot ; the secretions 
diminished in quantity. The intellectual faculties are more or less 
disturbed. It generally subsides spontaneously with the local 
affection as the crisis is determined by a renewal of the secretory 
function of the skin and mucous membranes. In the asthenic the 
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pulse is weak, compressible, running one hundred and thirty to 
one hundred and sixty beats a minute ; the tongue is dry ; the 
thirst is great, and there are oftentimes collections of sordes upon 
the teeth, while the skin is covered with clammy perspiration: 
hiccough, subsultus tendinum, and muttering delirium follow. It 
generally dates from the appearance of erysipelas, hospital gan- 
grene, inflammation of the lymphatics, or of the medullary cavity 
of bone ; and is very apt to be followed by pleuro-pneumonia and 
intlammation of the membranes of the brain. 

Abscess. 

An abscess is a circumscribed collection of pus in an abnormal 
cavity. The formation of an abscess is accompanied by rigors and 
abatement of the symptoms of inflammation ; the pain generally 
subsides, though, with some kinds of purulent collection, as iii 
those deeply seated beneath faschc or periosteum, it becomes 
greater. There is slight oedema of the neighboring integument, 
and fluctuation over the centre. This is occasioned by the fluid 
approaching the surface, a condition recognized as the pointing 
of the abscess. The skin, soon becoming the only outward barrier, 
finally gives way, and the pus is evacuated. The abscess, now be- 
ing converted into a healthy ulcer, heals by granulation. In deep- 
seated collections the pus, instead of pointing outward, flows in 
the direction which affords the least resistance. Thus, if among 
the muscles, it follows the lines of their septa, when the pus is said 
to burrow; if in the liver, it points towards (he small intestine, 
into which its contents are generally evacuated ; if in the abdo- 
minal parietes, it points externally, when situated outside of the 
conjoined tendon of the internal oblique and transversalis muscles, 
but internally when beneath it. 

Chronic or cold abscess implies a collection of pus of slow 
growth unaccompanied with the usual evidences of inflammation. 
It is generally caused by a pre-existing subacute inflammation, or 
the presence of a direct irritant, such as a fragment of necrosed 
bone or calculus. An eedematous condition of the skin over the 
seat of the abscess is often seen, and is useful as a diagnostic cha- 
racter. Cold abscess frequently exists for a long time unsuspected 
and without change, though it may slowdy increase, and ultimately 
attain a great size. It is more frequently seen in scrofulous 
patients and in others subjected to weakening influences. From 
these circumstances it is attended witli more risk than the acute, 
and, if large, is apt to be followed by greater exhaustion when 
opened. If the general health do not appear to sulfer from such 
a collection, it is good practice not to interfere ; but sometimes it 
becomes necessary to evacuate the pus to protect the patient from 
the effects of septicaemia. 

Treatment. — An abscess may in some cases be allowed to 
open spontaneously ; but the general rule is to evacuate the pus 
by an incision. This should be free, in the acute; form ; tin; best 
instrument for the purpose is the double-edged bistoury, the inci- 
sion being made parallel to the fibres of the subjacent muscle. In 
abscesses situated beneath deep fascise or periosteum tin; instru- 
ment should.be thrust perpendicularly down to the collection and 
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the incision enlarged as it is withdrawn. No forcible attempt 
should be made to excite the flow, but an emollient poultice of 
flaxseed or bread and milk may be applied, and the pus allowed 
gradually to exude. The chronic form, if small, may be opened 
like the acute ; but if large, and the danger of converting the ab- 
Bcess into an extensive suppurative surface be great, a valvular 
..in ning should be employed, to prevent the introduction of air. 
Opening the collection under water, or allowing the pus to flow 
from small incisions made at intervals a week or so apart, are 
among the methods employed to effect this. Pneumatic aspiration 
(Dieulafoy) is sometimes resorted to for greater safety. After the 
contents are evacua ted, if the surface be slow in healing, stimulat- 
ing and slightly astringent lotions may be injected ; and tincture 
of iodine or mild mercurial ointment may be used externally. To 
these means may be added — more especially if there be tendency 
In the burrowing of pus — judicious compression by the roller 
bandage. 

Ulceration. 

When an inflamed part breaks down and is destroyed by exces- 
sive multiplication and degeneration of its cell elements, ulceration 
is said to be established. In healthy conditions this destructive 
change, or molecular death, as it is sometimes called, ceases with 
the subsidence of the inflammation, the ulcer healing by granula- 
tion. But under unfavorable conditions, such as those induced by 
intemperance, improper or insufficient nourishment, or in consti- 
tutions affected with scrofulous or syphilitic taints, progressive loss 
of tissue is sustained which prevents the healing process being 
established. 

Phagedenic ulcer. — If such destruction be rapid, the ulcer is said 
to be phagedenic. Such a form is entirely devoid of granulations, 
and is of uneven depth with sharply defined irregular walls. The 
surrounding tissues for a short distance are slightly inflamed, and 
the parts everywhere painful. It generally attacks an open sur- 
face, changing a healthy sore, open stump, or chancre to its own 
character ; yet it may occur idiopathically, as in cancrum oris. 
The constitutional symptoms are severe. 

Treatment consists in destroying the diseased surface by nitric 
acid, acid nitrate of mercury, or caustic potassa ; aiding the re- 
moval of slough by yeast and charcoal poultices. The system 
should be supported by nutritious food, to which, if prostration be 
gn at, stimulants may be added. The pain should be allayed by 
opiates. Liq. potassii pcrmanganatis, carbolic acid, or other dis- 
infectants are to be used to correct the fetor, and if practicable the 
patient should be placed in a separate chamber, access of fresh air 
being secured. 

Weak ulcer.— When the process of healing goes on imperfectly, 
the surface being covered with pale, tall, conical granulations, 
flabby and elevated above the surrounding integument, the ulcer 
is said to be weak. This accompanies general debility, or is owing 
to local defect of vitality, as when the sore occurs in the site of an 
old ulcer, or cicatrix of a burn. 

Treatment. — Altering the character of the part by metallic 
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astringents, such as sulphate of copper or acetate of /.inc. "Wash 
the surface once or twice a clay with a mildly stimulating lotiou, 
and bandage the limb. 

Indolent ulcer. — When an ulcer possesses high, indurated, whitish 
walls, which define a smooth or glassy concave surface, showing 
little tendency to change, it is termed indolent. This variety is 
most generally situated upon the front of the leg in old or imper- 
fectly nourished persons. The discharge is thin and sanious. 'flic 
ulcer is not painful ; and the patient will oftentimes bear the com- 
paratively slight inconvenience attending it without treatment. It 
often conies under the notice of the surgeon from some inflamma- 
tory complication. The edges of the ulcer are now injected and 
the surrounding parts are swollen and painful. The treatment 
consists in subduing the inflammation ; afterwards in stimulating 
the indolent surface, and in compressing the part by strips of ad- 
hesive plaster. The general health should be attended to. Per- 
fect rest, the exhibition of an opiate at night, and occasional pur- 
gation, hasten the cure. 

Irritable ulcer. — This is a superficial variety, with thin, irregu- 
larly serrated edges ; the surface is smooth and of a dark flesh 
color, covered with a film of pseudo-membrane or glistening with- 
out granulations, and is constantly bathed in a watery discharge 
which is so acrid as to irritate the sorrounding skin. It is nu t 
with on the lower extremities, often in the neighborhood of the 
ankle-joint, and not unfrequently accompanies conditions affecting 
the nutrition of the entire limb. 

Treatment. — Elevate and relax the part; apply emollient dress- 
ings after the application of nitrate of silver. Often sedative 
lotions produce marked relief. Tonics and liberal diet are often 
indicated. • 

The scrofulous ulcer accompanies a scrofulous condition of the 
system. It differs from the above in being less well-defined and 
in its liability to coexist with a low form of inflammation. The 
ulceration is preceded by an irregular subcutaneous BWellittg. 
The ulcer has irregular, sinuous walls, and discharges an unhealthy 
pus. The most common sites for its appearance are upon the 
neck, and extremities about the neighborhood of the joints. It is 
apt to occur in the adolescent, and is often associated with disease 
of the bones. 

Treatment is chiefly constitutional : the strength being sup- 
ported by good diet, while cod-liver oil, iodide of potassium, or 
syr. ferri iodidi, is exhibited. The local treatment consists in 
tin; destruction of the ulcer by caustic potassa, and when healthy 
action has been re-established, in gentle and firm support to the 
granulating surface. In those cases attended with great and irre- 
gular deposition of plastic matter, and chronic and intractable 
ulceration, amputation of the limb may be the only course left the 
surgeon, particularly if symptoms of hectic have supervened. 

Mortification. 

Cessation of vitality in a part is called mortification. Com- 
monly a result of intense and long-continued inflammation, it may 
follow upon any condition where the nutritive supply is withheld, 
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as in the effects of prolonged exposure of a part to a freezing tem- 
perature, or to excessive pressure. It may, indeed, supervene 
upon any condition withholding blood from a given area. Thus 
mortification may be occasioned by the formation of clots within 
vessels, as is seen in embolism, as well as in consequence of a con- 
traction of their calibre, as in atheroma ; or it may follow upon 
division of an important artery, as from a knife or bullet. The 
first evidence of the approach of mortification is seen in the alter- 
ation of the natural color of the part. It becomes of a sallow hue, 
mottled with purple ; or a diffuse slate color may be prevalent. 
These shades deepen with the progress of the condition until the 
part in time assumes a uniformly black appearance. Vesicles 
filled with a turbid serum form beneath the epidermis. The limb 
is cold, flaccid, and offensive. If the tissues be examined at this 
time they will be found to crepitate under pressure, while no blood 
flows upon their division, and the part is without sensibility. 
The line of demarcation defines the limit of the mortified tract. 
This may be determined either by the locality of the original ob- 
struction, as a bandage or thrombus, but more frequently by a 
line of intensely inflamed tissue. After the removal of the dead 
portion at the line of Reparation, a healthy purulent sore remains 
which heals by granulation. The act of throwing off the sphacelus 
is rarely accompanied by loss of blood ; but in some cases where 
the destruction of the softer tissues has been so rapid as to allow 
the arteries pulsating in the effete tissues to become involved, serious 
hemorrhage may ensue. 

The first constitutional svmptom of mortification following upon 
inflammation is total and often sudden cessation of pain, with loss 
of heat in the part. This change brings great relief to patients 
racked by previous suffering. If the case progresses favorably, a 
line of demarcation forms as above described. But if unfavora- 
bly, a typhoid condition sets in ; the face becomes pale and cadav- 
erous, the features pinched, and the tongue and fauces dry. The 
bodv is bathed in a profuse clammy sweat. The mind is either 
dull, or irritable. The pulse is irregular, compressible, and inter- 
mittent. In this condition the patient may linger for some days 
before death relieves him. 

Gangrene is a term nearly synonymous with mortification, and 
is generally employed to designate the process by which local 
death is accomplished. 

Hospital Gangrene. 

Hospital gangrene is that variety of mortification occurring in 
overcrowded hospitals, particularly among those inmates whose 
health from other causes— such as exposure to malaria, or scoi- 
butic influences— has become impaired. The atmosphere ot the 
hospital has much to do with its causation. The disease may 
attack an old cicatrix, but generally affects wounds undergoing 
repair. The healthy surface is changed to a rapidly progressive 
phagedsena, possessing a marked tendency to undermine. Hospital 
gangrene may prove fatal from hectic fever and manition. 

The treatwknt bears a close resemblance to that lor pnage- 
dsena. The patient should be placed among pure surroundings. 
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The part should be thoroughly cauterized after it has been carefully 
freed of all shreds of sloughiug tissue. The best agent for this 
purpose is bromine either pure or dilute. After the desired slough 
has formed, a charcoal and yeast poultice, or a dilute solution of 
carbolic acid should be applied. The system is to be freely sup- 
ported, care, however, being taken not to overload the stomach. 
Vomiting not unfrequently arises from this cause, and often proves 
a dangerous and distressing symptom. 

The "antiseptic treatment" of Lister for surgical injuries, 
amputations, etc., depends upon the exclusion of " disease germs'' 
by the use of dressings saturated with carbolic arid solution or 
some equivalent preparation. Its comparative advantages huvc 
been much discussed ; they arc probably inferior to those of atmos- 
pheric purity and scrupulous cleanliness. 

Furuncle, or Boil. 

A boil, or furuncle, is a small conical swelling of a purplish-red 
color attended with inflammation. It may occur on any part of 
the body, but commonly affects the back, neck, thighs, or nates. 
Seated immediately beneath and involving the skin, it is at all 
times exquisitely tender. Boils arc usually found in clusters, and 
often accompany some slight constitutional disturbance. Change 
of habit of life, as from that of the country to the city, or from 
boarding-school, home, is apt to occasion them. Age and gene- 
ral condition have their influence in producing them, boils being 
more common with the young and plethoric than with the aged 
and ansemic. Exceptions to this, however, occur. 

Treatment. — Little, as a rule, is required. They, in from 
three to six days, spontaneously suppurate, with subsequent dis- 
charge of the pus or core, as the purulent centre is called. This 
process may be hastened by the use of emollient poultices. Sul- 
phate of quinia, and aromatic sulphuric acid in solution, have 
been recommended where the boils are tedious or repeatedly 
recur: 

Anthrax, or Carbuncle. 

Anthrax, or carbuncle, is a circumscribed inflammation of the 
subcutaneous tissue, of a flat, circular form, frequently attaining 
a large size. The involved structures are of a dark purplish-red 
color ; dull or shooting pains are experienced in the part. It differs 
from a boil in being situated, for the most part, upon the lurk 
of the trunk or neck, in suppurating at several points, and in the 
tendency of the integument to slough in places over the surface. 
It is less frequently met with in the young than in those more 
advanced in age ; and rarely attacks the robust. 

Treatment. — A free, crucial incision made early, the destruc- 
tion of the unhealthy part by caustic potassa, and the subsequent 
employment of yeast and port wine poultices have been the means 
generally resorted to. The part may Ik; rendered insensible by ice, 
or by the atomization of ether or rhigolene, before the operation. 
Paget recommends, instead of incision, the application of a piece 
of lead-plaster, with a hole in its middle for the discharge. The 
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system must be supported, and attention must be given to tbe 
condition of the bowels. 

Facial carbuncle is a rare affection, characterized by the forma- 
tion upon the face of an inflammatory swelling bearing some 
resemblance to carbuncle, but distinguished from it by a tendency 
to extend more rapidly, and in occasioning severe constitutional 
disturbance. It frequently proves fatal by pyaemia. 

Erysipelas. 

Erysipelas is a zymotic disease, characterized .by a diffuse inflam- 
mation of the skin and subcutaneous connective tissue. It may 
be epidemic or sporadic. Sporadic erysipelas is often of a mild 
cutaneous form, or, taking on a severe type, affects the tissues more 
deeply, when it is termed phlegmonous, or cellulo-cutaneous ery- 
sipelas. Both forms may accrue upon wounds or open surfaces, in 
which event they are called traumatic. The disease is ushered in 
by shiveriugs or decided rigors, nausea, pain in the head and back, 
and a fever which may be of the sthenic, but is more frequently 
of a typhoid type ; the tongue is dry and brown, the pulse is weak 
and frequent, and not uncommonly the mind wanders. The skin 
becomes of a scarlet or light purplish color, tense and shining, and 
the patient experiences acute, burning, throbbing painin the part. 
Vesicles filled with clear serum form about the ninth day. If 
there be a wound it ceases to suppurate, its margins are swollen, 
hi the more violent forms, the subcutaneous tissues pass on to 
suppuration, the pus extending over large areas, undermining the 
muscles, but rarely pointing. When developing itself rapidly in 
a part distant from its original site, it becomes erratic; when of a 
subacute character, accompanied with no redness, little pain, but 
with infiltration of serum in the tissues, it becomes (edematous; 
and when confined to the subcutaneous connective tissue, affecting 
the, skin secondarily by brawny tension and irregular sloughing, 
it is called cellular erysipelas. The simple cases may terminate 
by resolution in from seven to ten days; but the severe ones 
accompanied with formation of pus are more tedious and not 
unfrequently prove fatal. Death may ensue from hectm following 
the excessive discharge, or more rapidly through pyemia. 

Erysipelas is occasioned by certain imperfectly understood con- 
ditions of the atmosphere, by foul air, improper nourishment 
exhaustion, intemperance, etc. Chronic diseases producing marked 
debility may also prove predisposing causes, as is seen in albumi- 
nuria and diabetes. , . . 

The disease is of frequent occurrence in hospitals, especially in 
those containing many suppurating wounds, as large military 
hospitals after a battle. There is a tendency m the asthenic form 
of the disease to become complicated by inflammation of some 
of the deep-seated viscera. The surgeon should therefore be on 
his guard against the occurrence of bronchitis, pneumonia, diar- 
rhea, oi\ leS frequently, of meningitis. . 

Treatment. Local— The chief objects to be attained by local 
dressings in erysipelas, are relief of pain, exclusion of the atmos- 
phere, and the removal of the suspected source of infection. Aitu 
the part is slightly elevated, if such be possible, soothing fomenta- 
66 
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tions of about the temperature of the body, which may or may not 
be medicated, are applied. Among these, when a simple form of 
the disease is present, may be mentioned lotions of lead-water and 
laudanum, or belladonna. Diluted preparations of bromine — forty 
drops to the ounee of water, with sufficient bromide of potassium to 
effect solution, and solutions of sulphite of sodium — have been used 
with asserted advantage. In facial erysipelas a mild ointment of 
oxide of zinc may be painted freely over the parts ; or the affected 
surfaces may be treated as a simple burn, and llour or starch 
sprinkled freely over them. In addition to these, small blisters, 
or the application of tincture of iodine with a hair-pencil, ban 
been recommended, ehietly with a view of restricting the inflamed 
area ; but they are of doubtful utility. 

In the phlegmonous form, early and free incisions are the beat 
of local remedies. These should, be made more for the relief of 
tension than for local depletion, and any active hemorrhage sin mid 
be promptly checked. Pus is to be evacuated wherever formed. 

Generaltreatmemt. — The constitution often needs generous support, 
if not stimulation. Tinetura ferri chloridi in doses often to fifteen 
drops, three times a day, acts in many cases admirably. In the 
epidemic form of erysipelas the patients should be isolated as much 
as possible. 

Pyaemia. 

Pya?mia is a constitutional disease, characterized by the forma- 
tion of metastatic abscesses in different parts of the body. Ii ia 
never a primary affection, but follows upon a pre-existing disease 
or injury. It is most frequently met with after wounds, particu- 
larly those complicated with injuries to the bones, though it may 
accrue upon erysipelas, parturient metritis, or diarrhoea. It is an 
asthenic condition, and apt to appear among those already debili- 
tated. Thus, soldiers in whom malarious and typhoid states arc 
common, are more liable to the disease than civilians. It is the 
scourge of the military hospital, causing death in the majority of 
fatal cases following excision of bone and amputation. 

Pyaemia appears to be due to the entrance into the blood through 
the patulous orifice of a vein, not always of pus, as the name of the 
disease would imply, but of a poisonous element obtained from tin; 
ill-conditioned suppurating surface. Thrombi may be formed in 
the veins of the part, from which minute; portions are continually 
being carried into the circulation, forming, as they are lodged in 
the remote capillaries, minute plugs which serve as niduses for the 
so-called metastatic abscesses. 

The disease is ushered in by rigors and profuse sweating. The 
skin generally becomes yellow or assumes the blanched appearance 
of profound amemia. The pulse is running and compressible ; the 
respiration hurried ; the tongue flabby and tremulous ; the breath 
saccharine. Rigors and profuse diaphoresis, with or without an 
intervening fever, are of frequent occurrence. The wound becomes 
glazed, ceases to suppurate, and the flaps of the stump, in the ease 
of amputation, are flabby and liable to slough. Diarrhoea and 
hiccough are constant and distressing symptoms toward the close 
The intellectual faculties are either dull or entirely obscured by 
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feuttering delirium. The, formation of metastatic abscesses hastens 
the progress of the disease, and in the frequent event of their 
presence in the lungs serve as an exciting cause of inflammation. 
Aih r death the veins at the seat of the injury may or may not be 
inflamed, and contain clots, which are either broken down or firmly 
adherent to the walls of the vessels. Abscesses are seen in the 
lungs, pleura, liver, joints, and other localities. 

TREATMENT. — The patient should be supported by suitable 
stimulants and generous diet. The wound must be relieved of all 
irritating or compressing appliances, and, if a tendency to slough- 
ing be marked, enveloped in yeast or charcoal poultices, or some 
oilier antiseptic dressing. Every attention should be paid to 
cleanliness, and access to pure air secured. Little can be done, 
however, beyond relief, for the affection is almost invariably fatal. 

Dissecting Wound. 

Severe inflammation and constitutional disturbance sometimes 
arise upon a dissecting wound, especially in a subject previously 
debilitated by excessive study, or dissipation. The affected part 
becomes swollen, the skin brawny and tense ; a pustule forms ; the 
lymphatics become inflamed, and appear as red lines extending up 
the limb, followed, if the progress of the disease be unchecked, by 
abscesses in the glands of the axilla. Great prostration may pre- 
cede a typhoid condition. Treatment consists in early cauterization 
of the part; and, after inflammation is established, in leeching, 
poultices, or cold water dressing, and application of tincture of 
iodine along the limb. The patient should be suitably supported, 
the exhibition of quinia, iron, and stimulants being often indicated. 

Glanders. 

This is a disease communicated by the horse to man, and capable 
of being transmitted from one person to another. It is occa- 
sioned by the introduction of a quantity of pus from glanders of the 
horse upon an abraded surface. The local symptoms resemble 
those of a dissecting wound ; but the swelling is more extensive, 
the pain greater, while vesicles and minute sloughs are apt to 
form upon the member. Constitutional symptoms, such as nausea, 
headache, constipation, and depression of spirits, are always pre- 
sent. The mucous membrane of the nose, frontal sinus, fauces, 
and trachea becomes inflamed ; a disgusting discharge takes place, 
while the features are disfigured. Small pustules appear upon 
the body, followed by profuse fetid sweats. The disease is nearly 
always fatal, the patient dying in a typhoid condition. • 

Treatment.— Supporting. The infected part should be at 
once cauterized. The nares should be injected with tepid solu- 
tions of creasote, or tannate of iron. Disinfectants are to be freely 
used about the apartment. Great caution is to be exercised in 
approaching the patient, since the disease is in the highest degree 
communicable. 

Malignant Pustule. 

Malignant pustule is the result of infection from the bodies of 
animals dying of murrain (bovine disease.) It is confined to the 
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subcutaneous tissue, .and first appears as a painful pimple, which 
soon becomes a vesicle Oiled with turbid serum, followed by tin 
characteristic pustule. This sloughs, leaving a gangrenous ulcer 
averaging an inch in diameter, which may spread rapidly. At the 
same time the limb becomes enormously swollen. In those caaei 
where the pustules are situated upon the face, the fauces may be- 
come involved and death ensue from suffocation. In the sevem 
form of the disease few recoveries take place;. The treatment 
consists in early cauterization of the part with the acid nitrate of 
mercury, free incision through the inflamed tissues, and supporting 
the system with wine, iron, and good diet. 

Scrofula. 

Scrofula is a disease of nutrition, whose nature is yet obscure. 
It is characterized by gastric irritability, emaciation, Hubby mus- 
cles, ansemia, thin incurved nails, and tendency to involvemenl of 
the lymphatic glands. These latter enlarge, become congested, 
and finally break down into a cheesy, pultaceous mass, which has 
been known as the strumous or scrofulous deposit ; leaving a 
ragged, ill-conditioned ulcer if the glands be superficial, but a cold 
abscess if they be more deeply seated. This degenerative change 
is not confined to the glands, but may take place in the connective 
tissues, forming the well-known scrofulous ulcer of the joints, at 
in various forms of white swelling. When the bones an- involved 
strumous caries is recognized. Skin diseases may take on stru- 
mous features, as in eczema of the scalp. The conjunctiva may 
become affected, the lids red, the eyelashes oftentimes wanting. 
No tissue is exempt from its attacks, and it is apt to be heredi- 
tary. Though most frequent among the poor, the affluent are not 
exempt. 

Treatment. — The general health must be improved by tonics 
and alteratives. Among these may be mentioned iron and iodine. 
Iodide of potassium, iodide of iron, are favorite combinations. 
Cod-liver oil has an excellent reputation in treatment of scrofu- 
lous affections. Its use must be persevered in for a long time. 
Change of air, such as is obtained by visiting the sea-shore or 
mountains, may prove very beneficial. For children and adults 
moderate out-door exercise should be enjoined. Infants should be 
frequently carried in the open air. 

Syphilis. 

Syphilis is an infectious disease, communicated by impure sexual 
•intercourse. It yields a specific pus, which by contact with an 
abraded or tender surface is capable of extending the affection. 
Once thoroughly contaminating the system it is never eradicated, 
and may be transmitted to the offspring of those suffering from the 
disease. Primary syphilis consists of a specific sore and bubo. 
Specific sores or chancres are of two kinds— soft chancre, and hard 
or Hunterian chancre. The soft chancre is superficial, oval, 
slightly concave, with a bright red areola, and secretes a thin pus. 
It is commonly discovered after an incubation of about two days, 
upon the corona glandis or frenum of the male, and nymphse or os 
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uteri of the female. After passing through the stages of the 
papule and vesicle the ulcer is formed about the sixth day. About 
the second or third week after the first appearance of the chancre 
though often much earlier, the inguinal glands become inflamed' 
and " bubo" is established. The hard chancre differs from the soft 
in possessing an indurated base, and in being elevated above the 
skin. It is, moreover, circular in form, of a tawny color, and is 
often covered with a thin, grayish slough. Pus is not commonly 
present. Occasionally it is of small size, and may possess no dis- 
tinctive character apart from the induration. Bubo from this 
variety is less apt to occur than in the soft ; but constitutional 
infection is much more frequent. Indeed, many pathologists con- 
tend that the soft chancre or chancroid, as it is termed, may form 
a bubo, but has no power of contaminating the system, while the 
hard or true chancre seldom forms the bubo, but yields to the sys- 
tem the syphilitic virus. The former is auto-inoculable, the latter 
is not; i. e., the introduction, under the skin, of matter from a 
sore of the one kind, on the body of the same patient, will produce 
a specific sore ; in case of the other kind, it will not. Such, at 
least, is the now commonly accepted statement. 

Pluiycdccnic chancre may be either hard or soft. The rapidly 
extending surface is ragged, undermined, covered by a tenacious 
plastic coat ; it yields a sanious, offensive discharge, and is very 
painful. 

Serpiginous chancre is narrow, and extends in superficial tracts 
up the penis, and may even encroach upon the abdomen. It is 
mostly met with in scrofulous patients. It retains its specific 
features longer than the other forms. 

Treatment. — The chancre should be at once cai'efully cauter- 
ized with acid nitrate of mei'cury, or nitric acid. The part should 
lie washed in soap and water after the application, and dressed 
with a simple unguent. A slightly astringent and soothing lotion 
hastens the cure ; the aromatic wine or yellow wash being among 
the best for this purpose. Internally, mercury should be given in 
Some form ; but it need not be pushed to salivation. Care should 
be taken in the treatment of the soft chancre to avoid inoculation, 
the introduction of the virus upon an abraded surface being 
to] 1 1 need by a specific sore. The phagedaenic form should be 
thoroughly cauterized and dressed with creasote lotion. Bubo 
may be treated in its early stages by application of tincture of 
iodine and compression. Should active inflammation set in, leeches 
and cold applications must be used; if it be too late for this the 
process of suppuration should be hastened by poultices. When the 
pus has formed, the parts are to be freely opened and allowed to 
heal by granulation. 

Secondary syphilis is the first result of the virus infecting the 
system. It is characterized by a roseolous skin disease, preceded 
sometimes by fever, coming on about the second month, and 
fell,, wed by ulceration within the mouth, iritis, and copper-colored 
patches on the skin which are free from itching. Mucous tuber- 
cles (condylomata) are apt to occur at points of junction of the 
cutaneous and mucous surfaces, as about the margins of the anus 
and vagina. Enlargement of the lymphatic glands, falling out of 
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the hair (alopecia) and rheumatic pains in the limbs and back arc 
also concomitant. Secondary syphilis may be transmitted from 
mother to child. 

Tertiary Syphilis. — Tn this stage of the affection the bones arc 
qnite constantly involved. Chronic periostitis, nodes, caries, or 
necrosis appearing ; the clavicle, ulna, tibia, skull, and femur are 
frequently the sites of such conditions. Substernal tenderness and 
nocturnal pains are often marked. The skin becomes the seal of 
an obstinate circumscribed ulceration — rupia. The joints, nose, 
larynx, eye, car, and even the nerve I issue may become involved. 
Among the latest symptoms may be mentioned the gummy tumor. 
The connective tissue is the seat of this growth, which is developed 
most frequently beneath the skin and mucous membrane, though 
the muscles and testicles may be attacked. The t endency of the 
gummy tumor is toward suppuration, the subsequent ulcer healing 
by granulation. 

Treatment. — Constitutional remedies should be employed with 
the view of eliminating the poison by acting upon the emunctories. ^ 
Iodide of potassium in doses of four grains, three times a day, is 
the most reliable! remedy. It is sometimes with advantage com- 
bined with protiodide of mercury or corrosive sublimate in small 
doses. But no form of mercury should be given in those already 
debilitated by the disease, or suffering from scrofulous taint. Care 
should be taken not to confound the true syphilitic eruption with 
that following a long-continued course of iodide of potassium. 
Ulcerated sore throat is to be treated with local application of 
nitrate of silver, or a solution of acid nitrate of mercury, employ- 
ing one part of the salt to four of water. Mercurial inunction 
and tincture of iodine may be used in subduing the swelling of 
adenitis. 

Tumors— Cancer. 

Tumors are of two kinds, benign and malignant. 
The benign or innocent tumor presents three varieties : — 
(1.) Those occurring by distension or hypertrophy of the walls 
of a duct, or from a new formation of a closed cyst in cellular 
tissue. Examples of this group are met with in ranula (a cystic 
tumor of the submaxillary gland) and in sebaceous tumors of the 
head and face. 

The treatment consists cither in their removal by the knife- 
sebaceous tumors are best treated in this way— by passing a seton 
through the tumor if it be a cyst, or by squeezing out the semifluid 
contents. 

(2.) Those arising from simple increase of size of already exist- 
ing tissues. Such are polypi, glandular growths, fatty and vascular 
tumors, exostosis, etc. 

(3.) Those composed of normal tissue found in abnormal situa- 
tions. Fibrous, fibro-plastic, cartilaginous tumors are of this kind. 
A fibrous tumor pursuing a malignant course is termed fibro- 
malignant. 

The following are the most important of the terms applied to 
non-malignant tumors : Cystoma ; Adenoma (glandular) ; Lipoma, 
Steatoma (fatty tumor) ; Fibro-cellular (fibroma) ; Myxoma (a soft 
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tumor, of fibro-cellular or mucous tissue) ; Sarcoma (fleshy fibrous 
tumor) ; Enchondroma (cartilaginous tumor) ; Osteoma (bony 
tumor) ; Myeloid (soft bony tumor ; G-iant-celled sarcoma), Vascu- 
lar, and Erectile tumors. 
Treatment consists in removal of the growth by the knife. 
.Malignant or cancer- 
ous growths differ from Fig. 325. 
normal structures in be- 
ing sometimes hereditary, 
and in constituting pro- 
ducts never found, at 
least in the same locality, 
in a healthy system. 
They evince their ma- 
lignancy in the tendency 
to destroy life, and to 
recur after operation, 
cither in the original site 
or in a more remote re- 
gion of the body. Their 
minute structure is vari- 
ous, and will not admit 
of brief description. It 
is in the main composed 
of cells, having a dia- 
meter of about the -rfiffoth 
of an inch, and possessing a nucleus with one or more nucleoli. 
"The term carcinoma is now distinctly applied to such tumors as 
have a structure of the following description, viz. : A meshwork 
of fibrous or sarcous substance composing an alveolar structure, 
whose interstices are filled with cells. These may have no orderly 
or methodical-looking arrangement, being packed in the crevices 
in the meshwork (or alveoli, as they are called), and extending 
casually from alveolus to alveolus, so as to make a complementary 
meshwork. The carcinomatous character is determined by the 
presence of such alveolar structure, with cell-collections lodged in 
it ; the decisive point consists in these cells lying close together 
without any inter-cellular substance ; the cells generaly vary in 
shape, and have large nuclei, with large and bright nucleoli." 
(Moxon.) Placed in the interstices of a fibrous stroma, it is ac- 
cording to the proportion of the development of this latter structure 
that malignant growths are classified. 

Srin-Jms or Hard Carcinoma—In this variety the stroma is 
abundant, tough, and resisting giving, a tuberoid circumscribed 
appearance to the mass when superficial. It is of great hardness, 
and when fully developed is firmly adherent to the adjacent parts. 
Upon section it presents a bluish-white, glistening appearance, and 
yields a creamy, oily fluid known as cancer-juice. When situated 
subcutaneously as in the mamma, the tumor commonly assumes a 
dark purple or livid color; and is subject to darting, stinging, or 
neuralgic pains. It is apt to ulcerate, when the sore will present 
hard and everted edges, and the neighboring lymphatics will be- 
come indurated and enlarged. Scirrhus is found most frequently in 



788 



S U It (1 K It Y . 



the mamma, liver, stomach, and rectum. Tt is more frequent in 
women than in men. It is of slow growth, and rarely occurs before 
4U or 45 years of age. 

Colloid or alveolar carcinoma is characterized by the stroma being 
tolerably thick, and so arranged as to divide the mass into a 

number of cystiform cham- 
bers, or alveoli, which arc 
occupied by a jelly-like sub- 
stance. Generally pale and 
transparent , this may be firm 
as the white of a hard-boiled 
egg in the older cells, or of 
the consistency of half dis- 
solved glue, or currant jelly, 
In any form it is non-adherent 
to the walls of the cells, and 
may be readily removed. 
The disease assumes two 
forms, the circumscribed and 
infiltrated. The former is 
met with in subcutaneous 
tissue and in the bones of 
the extremities, constituting 
the osteosarcoma and spina 
ventosa of authors. The 
latter is seen in the walls of 
the alimentary canal. It is 
of much slower growth than 
either of the above varieties, 
and rarely or never ulcerate! 
or softens. Melanosis is a form cither of scirrhus or enccphaloid, 
in which a deposit of black pigment has taken place. 

Enceplialoid or soft carcinoma possesses a matrix less abundant 
and firm than in the preceding variety. So deficient is this that the 
mass is of jelly or brain-like consistency. Its cells are for Hie 
most part large, with a tendency to assume the caudate form. 
The growth may be circumscribed (forming tumors often of immense 
size), or may occur in the tissues as an infiltration. It is elastic, oc- 
casionally fluctuating under pressure, as though pus was present 
When opened, it shows a whitish-yellow surface, dotted with pink- 
ish spots during life. It is very vascular, giving a purplish-red 
tinge to the contiguous skin, and possessing, oftentimes, a distinct 
bruit. Hemorrhage resulting from the spontaneous rupture of 
some of these vessels is not unfrequent, forming apoplectic clots 
in the interior if confined, but constituting frightful loss of blood 
if rupturing the matrix. When ulcerated, the surface of the tumor 
assumes a dark, sanguineous appearance, in which condition it is 
often described as fungus haimatodes. From the first, the peculiar 
cancerous cachexia is better marked in this than in any other 
kind of malignant growth. Its most frequent sites are the eve, 
cavities of face, articular ends of bones, the testicles, uterus, and 
breast. The disease runs its course rapidly. 
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Epithelioma, or epithelial cancer, differs from the above in having 
mi imperfectly defined matrix which possesses a tendency to form 
concentric laminae around the 

cellular elements. These are j?'^. 327. 

generally mixed up with al- ^-r — , ° . 

tered epithelial cells of the /■ 
part, and are more constant / 

in their outline than other / " 1r 

cancerous growths. Epitheli- 
oma is found chiefly at the 
margin of the mouth, and at 
tlic anus, though it is occasion- 
ally seen on the hands and 
feet. Some pathologists dis- 
tinguish epithelioma from 
cancer. 

Treatment. — The same 
general treatment is applicable 
to all forms of cancer. If the 
growth be well-defined, as in 
carcinoma of the breast, of 
not very long standing, and 
not involving neighboring lymphatic glands, it may be removed ; 
but severe hemorrhage from a large encephaloid cancer, or the 
complication of important structures in any variety having deep 
attachments, will preclude any operative procedure. Even when 
extirpated under favorable conditions it is very apt to return, 
eventually to destroy the patient. 

The removal of epithelial growths by the knife, or their destruc- 
tion by caustic applications before glandular involvement has su- 
pervened, in many instances may effect a permanent cure. 
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SPECIAL SURGERY. 

CHAPTER I. 

DISEASES OF THE ARTERIES. 

Aneurism. 

Ak aneurism is a tumor formed by the dilatation or rupture of 
one or more of the coats of an artery. Three kinds are recog- 
nized—the true, false, and dissecting. A true aneurism is formed 
by the dilatation of one or more arterial coats. It is more com- 
mon to find the internal and external membrane donning the mass 
than all the tunics equally expanded. Among vessels frequently 
involved may be mentioned the aorta, and popliteal, femoral, axil- 
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lary, carotid, and external iliac arteries. The disease commences 
as a small circumscribed tumor which pulsates synchronously with 
the heart, and is accompanied by lancinating, burning, intermittent 
pains. These may be neuralgic in their nature when by pressure 
an adjacent nerve is involved, or they may be chiefly due to the 
tension induced by the presence of the mass itself. (Edema of 
extremities may present itself if important nervous trunks be 
pressed upon — joined to dyspnoea and dysphagia, if the pneumo- 
gastric nerve be involved. Bony tissue is not unfrequently absorbed 
if the tumor rest against it, as is often witnessed in the sternum 
and bodies of the vertebrae. When the hand is placed over an 
aneurismal tumor a peculiar thrill is commonly transmitted to the 
fingers, while its auscultation yields a buzzing or rasping sound. 
Such symptoms, however, are absent when partial coagulation of 
the contents occurs. Should such coagulation be complete, and 
the circulation cease through the tumor, a spontaneous cure is 
effected. But in the event of the walls becoming gradually more 
and more distended, and thinned under some unusual strain of 
the parts, the aneurism may finally burst. Such an accident may 
speedily prove fatal from excessive bleeding or mortification ; but 
if the bleeding is restrained by the surrounding parts— as is ordi- 
narily the case — the patient may survive it. The tumor — false 
aneurism, as it may now he called — when examined soon after it 
has burst, is found to be increased in size, tense, and painful. The 
limb is swollen, its motion impaired. Constitutional symptoms 
commonly present themselves in the form of mental anxiety, run- 
ning pulse, and pallid skin. A dissecting aneurism is that variety 
in which the coats of the artery have so separated as to allow 
within them the passage and partial retention of blood. It is very 
rare, and is believed to be confined to aged subjects. Aneurisms, 
the results of wounds of vessels, are at once converted into false 
aneurisms, and are spoken of as traumatic. Aneurisms when not 
traumatic, are the result of a diseased condition of the coats of the 
artery, "tending to impair their strength and elasticity." It is 
rarely seen before middle life, and is very often in association with 
a degenerated condition of the middle coat of the vessel— atheroma. 
When an aneurismal tumor is dissected it is observed that the 
mass of the formation is composed of layers of washed fibrin con- 
centrically arranged to the coats of the vessels, 'while the inner 
ones are darker and softer. 

Aneurism can be distinguished from an abscess situated along 
the course of an artery by being soft and compressible from the 
first. The pulsation of ah aneurism is equally strong at all points ; 
in an abscess it is most marked over the course of the artery, 
simply raising the swelling, and disappearing when the tumor 'is 
pulled to one side. A solid tumor is not affected by pressure either 
upon the distal or the cardiac side, while in an aneurism temporary 
occlusion of the artery passing into it will he productive of a di- 
minution in the hulk of the tumor. 

TREATMENT. Ligation.— This is effected by cutting down upon 
and tying the artery at some point sufficiently remote from the sac 
to secure healthy tissue. The vessel may be tied, either upon the 
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cardiac side, a considerable distance from the seat of the tumor 
(Hunterian operation) as a ligation of the femoral in Scarpa's tri- 
angle for popliteal aneu- 
rism; or, as in false aneu- 
rism, immediately above 
the tumor (Anel's opera- 
tion). Ligation may, 
however, be effected 
upon the distal side of 
the tumor (Brasdor's 
operation). As now mo- 
dified ("Wardrop's opera- 
tion) the artery is tied' 
beyond its first bifurca- 
tion, as in ligation of the 
right subclavian for an 
aneurism of the innomi- 
nate. At whatever place 
a ligature be placed, its 
first effect is to sever the 
inner and middle coats. 
A clot is formed above 
the point of ligation, and 
a moderate degree of in- 
flammation arising, per- 
manent obliteration of 
the vessel at that point 

is secured the cil'Cllla- This diagram represent three distinct opera- 
tion in the limb beyond tions - A ' °P enin & the ^eath, B. Drawing 
being effected through "s ature round the arteI T- °- T i' in s 
the collateral branches. 

Different substances have been used for tying arteries, such as 
fibrous tissue, wire, etc. The silk ligature is the one most gener- 
ally in use. For certain operations metallic ligatures are much 
employed. The great danger of the operation is secondary hemor- 
rhage from ulceration of the artery, or premature removal of the 
ligature. Gangrene of the limb is liable to follow the operation 
upon the lower extremities. 

Compression. — This consists in graduated and periodical pres- 
sure upon the cardiac side of the tumor, either by means of relays 
of assistants, or by the tourniquet. It is aided by position of the 
limb, rest, and dietetics. T^he method of Valsalva consists in gra- 
dually reducing the strength of the circulation by low diet. 

Manipulation. —Breaking up the clot with the view of plugging 
the distal orifice, and injection of the sac with an astringent thud, 
or inserting horsehair, are operations occasionally resorted to. 

Aneurism ly anastomosis of Bell is a convenient term given to a 
group of tumors, chiefly congenital, in which large and dilated 
arteries are found accompanied with tortuous veins. Such growths 
are erectile, elicit an aneurismal thrill, and oftentimes accompany 
encephaloid ; they should not be confounded with na'xus, which is 
generally less circumscribed and due to enlargement of the capil- 
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laries only. The term nrevus is also applied to forms of discolora- 
tion of the skin due to excessive development of pigment cells. 

329. 






Treatment of aneurism by anastomosis is by the ligation of the 
artery supplying the tumor ; by excision or compression. 

Injuries to bloodvessels. — It often happens that after a wound of 
an artery a false aneurism forms in the surrounding parts, cither 
entirely enclosed, as in those arising from injuries inflicted by sharp 
instruments, or communicating with the exterior through the track 
of the wound. 

Treatment. — The vessel involved should at once be cut down 
upon at the seat of injury and ligatcd. If the artery be found 
simply opened, it should be cut across and both ends tied. If tin: 
operator neglects this precaution, and ties the cardiac end only, 
secondary hemorrhage from the distal end will very probably ensue. 

Conq/ression. — In hemorrhage from sloughing, or ragged Buppu- 
• rating wounds, where the artery is secured 

Fig. 330. with great difficulty, and renewed bleeding 

generally follows the Ilunterian operation, 
the main artery of the limb should be con- 
tinuously compressed as in treatment of 
aneurism. 

Acupressure. 

This consists in pressure upon the walls 
of the vessel by means of steel pins.. The 
instrument is thrust through the tissues 
down to and behind the artery, and brought 
out on the other side. The vessel is thus 




Position ok the Ar- 
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dosed from behind forward. 1 The pin may be removed by the 
third day. It is claimed for this method, by Professor Simpson, 



Fig. 331. 




that there is less risk of erysipelas and secondary hemorrhage 
.attending its use than with that of the ligature. It is, however, 
less secure than the ligature. Its principal utility is in temporary 
suppression of hemorrhage ; as after leech-bites, for example. 

Varicose Aneurism. 

Varicose aneurism is the result of a wound involving both artery 
and vein, through the medium of a cyst. The blood from the 



Fig. 332. 




artery enters and distends the vein, occasioning a peculiar sound, 
which has been compared to the rattling of a paper bag, or the 
purr of a cat. The condition may remain stationary, giving little 
trouble, for a long time. 

Aneurismal Varix. 

_ Aneurismal varix is a similar injury in which the communica- 
tion is direct, no cyst being present. There is great swelling, 
varicose condition of the bend of limb below the sac, oedema, stiff- 
ness, and diminution of temperature. Graduated compression of 

1 This constitutes the first method, arid may be thus distinguished : 
1st, vessel between pin and flap. 2d method, vessel between needle and 
muscle of flap ; 3d, vessel between needle and coil of wire above ; 4th, 
vessel between pin and coil of wire ; 5th, (Aberdeen) vessel between pin 
and a mass of tissue twisted upon itself a quarter or a half a circle ; 6th, 
vessel between pin and coil of wire to the side (Keith) ; 7th, vessel be- 
tween pin and bone. 
67 
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the limb alleviates the symptoms ; but the only cure for both these 
affections is ligation of the artery above and below the sac. 



Fig. 333. 




Both of the above conditions are more often found at the elbow 
than elsewhere, as a result of wounds of the brachial artery. 

LIGATION OF ARTERIES. 

Aorta. 

Ligation of the Aorta. — This operation has been performed in 
its abdominal portion by Sir A. Cooper, James Murray, McGuire, 
and others, but without success. Cure of aneurism of the primi- 
tive iliac artery has been the object of its performance. This object 
has been attained by Ilolden (I860) and others, in several cases, 
by pressure upon the aorta, by means of the abdominal tourniquet. 
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Innominate Artery. 

This operation, originated by Mott, of New York, has been per- 
formed fourteen times. The only successful case was that of Smith, 
of New Orleans. The patient should lie on his back with the 
shoulders thrown forward, and right side drawn forcibly down- 
wards. The line of incision should be from extreme border of the 
sterno-cleido-mastoid muscle to median line of trachea. A second 
incision is then made along the anterior margin of the same muscle 
three inches in length to join the former. The sternal and part of 
the clavicular origins of the muscle are then divided on a director. 
The carotid artery is then sought for, which conducts the finger 
to the innominate. The innominate vein is now depressed, and 
the needle passed from without inwards and upwards, avoiding the 
pleura, pneumogastric and inferior cardiac nerves, which lie to the 
right side. 

Common Carotid Artery. 

An incision is made along the internal margin of the sterno- 
cleido-mastoid muscle to the extent of about three inches above the 
clavicle. The superficial fascia is now divided upon a director 
and the sheath of the vessels exposed. The internal branch of 
the descendens noni nerve is seen lying upon it. The sheath is 
opened and the needle passed from without inward, avoiding the 
internal jugular vein on the outer side and pneumogastric nerve 
which is deeper seated. This artery was originally ligated by 
Hehenstreib, though Sir A. Cooper was the first to tie it for aneu- 
rism. Aneurism of the innominate artery has been treated after 
the method of Wardrop. Dr. Mussey tied both common carotids 
successfully in the same patient within twelve days, for aneurismal 
tumor of scalp. 

Subclavian Artery. 

Above the Clavicle. — The patient is to be placed on a table with 
his shoulders elevated. The incision is commenced at outer mar- 
gin of sterno-cleido-mastoid muscle, directly above clavicle, and 
continued outwards for the extent of three inches. The plat}^sma 
myoides and fascia are now divided. The external jugular vein, 
supra-scapular artery, and omo-hyoid muscle are pulled aside. 
The finger is then run along the outer margin of the scalenus 
anticus to the first rib, upon which behind the muscle the artery is 
felt. The needle is directed from without inwards. Care should 
be taken to avoid the branches of the brachial plexus, the internal 
one of which has not unfrequently been mistaken for the artery. 

Below the Clavicle. — A curved incision is made three inches in 
length running from the middle third of clavicle to the acromion 
process. The fibres of the pectoralis major are divided and the 
upper border of the pectoralis minor exposed. This latter serves 
as a guide to the artery which is found in the space between its 
margin and the clavicle, with the subclavian vein below in front, 
and the brachial plexus to the outer side. Ligation of the sub- 
clavian has been repeatedly performed for aneurism and wounds 
of axillary artery. 
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Axillary Artery. 

The incision is made in the middle line of the axilla parallel to 
the head of the humerus. The coraco-brachialis muscle serves as 



Fig. 335. 




Ligation op the Axillary in its Inferior Division. 



a guide to the artery, which is upon the outer side of the vein, ami 
in close relation with the head of the median nerve. The needle 
is passed from within outwards. 

Brachial Artery. 

This is most commonly ligated at the middle of the arm. The 
arm is extended and an incision three inches long is made along 
the internal edge of the tendon of the biceps, keeping close to the 
muscle and to the inner side of the- median basilic vein. The fascia 
should then be divided on a director. The artery with its accom- 
panying veins lies directly to the inner side of the muscle, the 
median nerve obliquely crossing it from without inwards. A 
blunt hook should be employed in drawing away the nerve as the 
ligature is applied. 

Ulnar and Radial Artery. 

The ulnar artery is secured by making an incision along the 
radial side of flexor carpi ulnaris muscle ; the radial, by an in- 
cision alon? outer border of flexor carpi radialis, and between it 
and the supinator longus. These are most commonly tied ft* 
hemorrhage from the palmar arch. It not unfrequently happens 
that the ligation of the brachial is necessary to check such bleeding. 
Aneurism of either of these arteries is very rare. (See Fig. 330.) 

External Iliac Artery. 

The incision is made above and parallel with Poupart's liga- 
ment, extending three and a half inches from a point one inch 
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distant from the anterior 
superior spinous process 
of the ilium to one and 
one-third inch to the out- 
side of the pubes. The 
internal oblique and 
transversalis muscles are 
next divided. The trans- 
versalis fascia and peri- 
toneum are pushed aside, 
and the artery is sought 
for at the bottom of the 
wound, the vein lying 
to the inner side. The 
needle should be passed 
from within outwards. 
Great care should be 
taken to protect the deep- 
seated epigastric artery 
and the peritoneum from 
injury. 

Femoral Artery. 

In Scarpa's triangle. — 
The incision is extended 
three inches in length 
along the inner side of 
the sartorius muscle, 
commencing two inches 
below Poupart's liga- 
ment. After exposing the 
sheath by division of the 
superficial and deep fas- 
cias, and avoiding the in- 
ternal saphenous vein, it 
should be carefully open- 
ed, and the ligature pass- 
ed around the artery 
from within outwards, 
keeping close to the vessel to avoid the vein and some branches 
of the anterior crural nerve, which usually lie to its outer side. 

At its middle third an incision of the same length is made along the 
inner border of the sartorius, avoiding the internal saphenous vein 
and long saphenous nerve, firmly securing the vessel by cutting freely 
through the fascia connecting the adductors to the vastus interims. 
The needle is passed from within outwards, the femoral vein lying 
on the outer, and the long saphenous vein on its anterior and 
outer aspect. This operation is commonly performed for popliteal 
aneurism. (See Fig. 337.) 

Tibial Artery. 

The anterior tibial is generally secured by a straight incision 
made parallel to the tibia, separating the tibialis anticus from the 

67* 
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Fig. 337. 




Lines for Securing Arteries of tite Tinon. 



extensor communis digitorum. The artery is found deeply seated, 
with veme comites. The anterior tibial nerve is upon its outer 
side. At the lower part of the leg, the external margin of the ex- 
tensor proprius pollicis serves as a guide, the nerve lying to the 
outer side. Upon the instep the artery is found between the ex- 
tensor proprius pollicis and inner border of tendon of extensor 
communis digitorum. (See Fig. 338 ) 

Tlie posterior tibial at its middle is reached by an incision in the 
calf of the leg along the inner margin of the tibia ; the fibres of 
origin of the soleus should next be divided, and the artery sought 
for upon the tibialis posticus muscle in about the middle line. The 
vense comites as well as the posterior tibial nerve, lying upon its 
outer side, are to be avoided. At the ankle the vessel is superficial, 
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Fig. 338. 
Tibialis anticus 





v. *->V. . . *■* 




Ligation of Anterior Tibial Artery. 



and can be secured by a semilunar incision made midway be- 
tween internal malleolus and tendo Achillis. The nerve lies to 
outer side. 



A dislocation or luxation is the removal of one bone from 
another at its place of natural articulation. Dislocations are 
traumatic, spontaneous, and congenital, and may be simple or 
complicated, complete or incomplete (subluxation), single or 
double. Generally, the rupture of the capsular ligament is the 
only lesion accompanying the injury, but in those, resulting from 
great violence, effusion of blood and destructive inflammation of 
the cartilages may follow. The ball-and-socket joints are most fre- 
quently affected. When a wound penetrates the affected joints, a 
compound dislocation results. An old luxation is generally said to 
exist after several months have passed without reduction. By this 
prolonged retention of the head in its abnormal position, the old 
socket becomes filled up, and a new imperfect joint is formed. The 
causes of dislocation are external injury, such as blows, falls, etc., 
and muscular contraction, debility, muscular paralysis, arthritic 
effusion, diseases and fractures of bones ; a previous luxation acting 
as a predisposing cause. The symptoms are loss of function, im- 
pairment of motion, shortening or elongation of the limb, an un- 
natural prominence at the position of the head of the displaced 
bone, and a corresponding concavity in the position of the empty 
socket. A peculiar friction sound often attends forced motion. 
Pain and numbness are frequently present. 

Dislocation is apt to be confounded with fracture, from which it 
is distinguished by the immobility of the limb, the absence of 
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crepitus, the presence of friction sound, the character of the de- 
formity, and the results of an attempt at manipulation, 

Treatment. — Return the articular surfaces to their normal re- 
lations ; preserve perfect rest of the parts until the ligaments have 
reunited; apply sedative and antiphlogistic Lotions; and in time, 
restore the function of the part hy frictions and methodic motion, 
Forces to replace the bone may be applied in two ways, by extension 
and counter-extension, and by manipulation. The former is effected 
by direct tun e applied to the limb, by means of the pulley or the 
arms of the operator; the latter, by moving the limb in lines cal- 
culated to remove the muscular tension maintaining the disloca- 
tion. Either method is made easier by inducing relaxation of the 
system by the use of the warm bath, an emetic, or what is yet 
preferable, the exhibition of an anaesthetic. — In compound disloca- 
tions amputation so frequently becomes necessary, that opportuni- 
ties for reduction rarely present themselves. If it be decided, 
however, to retain the injured parts, the case should be treated as 
a lacerated wound of a joint. Cautious attempts maybe instituted 
to effect replacement. Active antiphlogistic treatment is very 
constantly indicated. 

Dislocation of the Lower Jaw. 

Dislocation of the lower jaw is ordinarily complete, and is pro- 
duced by each condyle slipping forward beyond the eminent ia 

articularis on the base of the 
zygomatic process of the 
temporal bone. It is gene- 
rally occasioned by a spasm 
of the pterygoid muscles, 
with a portion of the fibres 
of the masseter, while the 
mouth is wide open. This 
action is aided by a blow 
upon the chin from above. 

Symptoms. — The mouth is 
fixed wide open ; the chin is 
unusually prominent ; the 
coronoid processes are felt in 
the zygomatic fossa ; the gle- 
noid cavity is vacant ; speech 
and deglutition are difficult, 
while saliva flows from the 
mouth. 

Treatment. — The patient 
is seated in a low chair, and 
the operator, protecting his 
thumbs with a few folds of 
linen cloth, inserts them far 
back upon the molar teeth of 
the lower jaw, presses firmly 
downwards and backwards, 
at the same time elevating the chin with the fingers. Nekton's 
method is as follows : The operator stands behind the patient, 
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places his thumbs upon the nape of the neck, and pushes forwards 
with his finger upon the prominent coronoid processes. After 
reduction, the chin should he confined by a bandage, for a week or 
ten days. 

Dislocation of the Clavicle. 

This is less frequently met with than fracture. It is more common 
at its acromial than at its sternal end. The acromial is generally 
caused by a fall upon the ex- 
tremity of the shoulder, and is jpia 340 
recognized by elevation of the 
acromial end of clavicle, de- 
pression of shoulder, increased 
mobility of parts, and gener- 
ally inability to extend the arm 
at a right angle to the body. 
Reduction is effected by eleva- 
tion of the shoulder and de- 
pression of the clavicle. But 
it is difficult to retain the parts 
in their proper relation, owing 
to the action of the cla vicular 
fibres of the trapezium, and 
more or less mobility is apt to 
remain. Desault's third band- 
age may then be applied. 
Dislocation of sternal end may Forward Dislocation op Sternal End 
be either forwards, upwards, OF CLAVICLE - 
or backwards, named in the 

order of their frequency. When forwards, the extremity of the 
bone can be felt in front of the sternum, the corresponding shoulder 
falls a little back, movements of arm are embarrassed, and there is 
sharpness of outline of the sternal portion of sterno-cleido-mastoid 
muscle. When upwards, the shoulder is depressed, with increase 
of infra-clavicular space. When backwards, there is depression 
at the articulation — accompanied with difficulty in swallowing. 

Treatment. — Extension and counter-extension. Reduction is 
easy, but retention is difficult. Deformity is apt to result. De- 
sault's third bandage may be applied with advantage. 

Dislocation of Head of Humerus. 

This is more frequent than all the other dislocations, owing 
to the great mobility of the parts entering into the shoulder-joint, 
and the shallowness of the glenoid cavity. 

Three forms are recognized, viz., axillary (downwards), thoracic 
(inwards), and scapular (backwards). In the axillary form the 
acromion is prominent, shoulder flattened, axilla full, elbow projects 
from the side and is drawn somewhat backwards, while there is 
great rigidity and immobility. The hand cannot be made to grasp 
the shoulder of the opposite side. In the thoracic form the acromion 
is very distinct, the depression being much more marked than in 
the axillary form. The head of the bone lies in the sub-clavicular 
space. The elbow stands off in a backward direction, and the arm 
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is generally shortened from half an inch to an inch. In the scapu- 
lar variety, which is rarely seen, the head of the hone c:m be Lett 
in the infra-spinous fossa. The arm is considerably shortened, 
lixed, and the forearm rotated inwards. 



Direct violence and contraction of muscular bellies, particularly 
those of the latissimus dorsi, teres major, deltoid, and pectoralis 
major muscles are causes of this dislocation. Reduction may be 
effected either by extension or manipulation. The patient, being 
etherized, is placed upon his back upon a low table, with bis shoul- 
ders sligbtly elevated. A spherical pad is placed in the axilla, ami 
the foot of the operator, the boot having been removed, is used Id 
make counter-extension while extension is made with his bands. 
If this be ineffectual, a clove hitch band may be applied to tbe arm, 
upon which several persons can then pull at once, while counter- 
extension is made by a towel passed around the axilla and fastened 
to a head board. Tbe pulley may be employed as a last resort. 
Under ordinary circumstances reduction by manipulation is prefer- 
able to that by extension. By this method the arm, being flexed at 
the elbow, is carried outwards to the level of the shoulder, then 
rotated outwards, to be brought quickly downwards and inwards to 
the side of the body. After reduction, the forearm should be sup- 
ported in a sling in the semi-flexed position on the chest, a pad 
should be secured in tbe axilla, and the arm bound, with a moderate 
degree of pressure, to the side. 



The most common form of this injury is the luxation of both 
bones of the forearm backwards upon the shaft of humerus. It 
is readily recognized by the semiflexed position of forearm, by 
tbe prominence of the olecranon behind, and that of the condyles 
of the humerus in front. The forearm is generally slightly twisted. 
The coronoid process of the ulna, by its relation with the greater 
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sigmoid cavity of the humerus, j?i„ 342 

tends to maintain the bones in 
their flexed position. This ac- 
cident should not be confounded 
with fracture of the humerus just 
above the condyles, which it resem- 
bles in general appearance, but 
from which it can be distinguished 
by the increased mobility of the 
parts in the latter injury. 

Reduction is effected by exten- 
sion and counter-extension, the Fracture above the Elbow. 
knee of the operator serving as 

the point of resistance. The forearm is to be bent while exten- 
sion is produced. No time should be lost in effecting replacement, 
delay greatly decreasing the chances of success. 

Dislocation of both bones forwards is rarely seen, and is con- 
fined in the majority of instances to subjects under fifteen years 
of age. 

Reduction is secured by flexing the forearm upon the arm, mak- 
ing extension by the hand and wrist, and counter-extension by the 
lower third of the forearm. 

Lateral dislocation is rare ; it may be either internal or external, 
but is in either case readily recognized by the extreme promi- 
nence of the condyle of the opposite side of the arm. Dislocation 
of the ulna alone is an uncommon accident. It can scarcely 
be complete without fracture of the coronoid process. The fore- 
arm and hand are slightly flexed, and the olecranon is extremely 
prominent posteriorly. Reduction is effected in the same manner 
as in dislocation of both bones. The radius may be dislocated 
forwards, backwards, or outwards ; all are rare, though the 
first is the most frequent of these accidents. The head of the 
bone can be felt in its new position ; the forearm is prone or 
slightly supine, and a little flexed. When displaced posteriorly 
the said head forms a prominence behind ; the arm is bent, and 
forearm prone ; when outwards the head lies upon the condyle of 
the humerus, the bone is higher than natural. Reduction : — the 
hand is held midway between pronation and supination, and re- 
placement is effected by making forcible extension and supination 
at the same time, if the displacement be anteriorly ; if posteriorly, 
the forearm should be forcibly supinated, pushing the head of the 
radius strongly forwards ; if outwardly, the radius is pushed down- 
wards and forwards, the forearm being bent at a right angle. 
The rapid swelling consequent upon lesion at the elbow-joint fre- 
quently obscures conditions otherwise readily determined. Im- 
mediately after reduction active antiphlogistic measures should be 
instituted ; and, as soon as practicable, passive exercise of the 
joint should be kept up to avoid anchylosis. 

Dislocation of the Wrist. 

This accident is rarely met with. It may occur either back- 
wards or forwards. In the former case there is increase of antero- 
posterior diameter of the wrist, while the fingers are in a semi- 
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flexed position ; in the latter there is a projection upon the palmar 
surface, and the lingers arc markedly extended. Reduction of 
either variety is, as a rule, easily effected by extension and counter- 
extension. 

The ulna may he dislocated from the radius, backwards and for- 
wards. The former ma)' he recognized by the pronation of the 
hand — the head of the ulna forming a conspicuous prominence, 
It may be reduced by flexing the forearm to relax the tlcxor 
muscles, and extending the hand, at the same time rotating it out- 
wards. In the latter the head lies in front of the radius, toe hand 
being supinated. Reduction is effected by pressing the head out- 
wards simultaneously with ellbrts at pronation. 



Luxations of the metacarpal bones are extremely rare. The 
phalanges are more liable to such injuries. When t he phalanx of the 
thumb is dislocated backwards upon the dorsum of the metacarpus, 
there is a large hard tumor upon the back of the joint, while another 
less distinct is seen from beneath. Reduction is best ellected by 



forcibly extending the phalanx at aright angle to the dorsum of the 
metacarpus, and then pressing firmly forwards and downwards 
upon the base of the displaced bone. In dislocation of the phalange! 
of the fingers extension may be resorted to either by means of the 
clove hitch, or, what is preferable, by the extending apparatus of 
Dr. R. J. Levis. The Indian "puzzle" of plaited reed will 
answer very well ; or two narrow strips of adhesive plaster made 
to surround the displaced phalanx in opposite spirals. 



Dislocation of the femur is more common in adults than in 
children, in men than in women. Four principal varieties are rec- 
ognized : upwards upon the dorsum of the ilium (Fig. 344), back- 
wards into the sciatic notch (Fig. 345), forwards upon the pubic 
bones (Fig. 34G), downwards into the thyroid foramen (Fig. 317); 
of these the dislocation upon the dorsum ilii is the most common, 
that upon the pubes the least. 

Iliac dislocation is detected by the limb being shortened from 
one and a half to two inches, the great trochanter being carried 
forwards and inwards, the foot being inverted so that the great toe 
rests upon instep of the opposite foot, the knee being in front and 
in advance of the sound one. The leg is flexed upon the thigh, 
while the limb is rigid except a slight motion inwards and upwards. 
In addition to these signs it will be observed that the gluteo- 
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Dislocation of the Femur. 
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femoral fold is higher than natural, and that the upper part of 
the thigh is unusually full. It may be distinguished from inter- 
capular fracture of the neck of the femur by the latter injury 
evincing crepitus, increased mobility, eversion of the toes, and 
moderate shortening. Moreover, fracture of the neck of the 



Fig. 344. Fig. ;545. 




Dislocation op Femur on Dorsum of Dislocation op Femur into the 
Ilium. Sciatic Notch. 

femur rarely occurs before middle life, while dislocation may be 
produced at any age. Keduction is best effected by manipulation. 
The leg is grasped by the knee and ankle, and flexed so that the 
knee will rest beneath the umbilicus, the limb is then markedly 
abducted ; after which the foot is carried across the sound limb, 
and the knee pushed outwards and downwards, when, the thigh 
being gently rotated, the head of the bone slips into its socket. 

Sciatic dislocation resembles the iliac ; the foot is inverted and 
the limb is flexed ; but the foot of the injured side rests against 
the ball of the great toe of the sound one. The distance between 
the great trochanter and anterior superior spinous process of ilium 
is increased. The limb is slightly shortened and incapable of 
flexion or rotation. The head of the bone rests upon the pyriform 
muscle, between the sacro-sciatic ligament and upper part of the 
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notch. In reducing this dislocation it is necessary to remember 
that the head must he removed from its position before it can be 
restored to the acetabulum. 

Pubic dislocation is rare. The head of the femur rests upon the 
horizontal ramus of the pubes. The characteristic signs are short- 
ening from half to one inch, eversion of the foot and knee, loss of 
rotation, fattening of the buttock, and presence of a prominence 
just above Poupart's ligament. 



Fig. 34G. Tig. 347. 




Dislocation of Femfr into the Dislocation op Fkmuu on tiib 

Thyroid Fohamen. Pubes. 

Thyroid dislocation. — The bone, resting in this variety upon the 
obturator membrane, increases the length of the limb by one-half 
to two inches ; the iliacus internus muscle is greatly stretched ; 
the knees are separated from one another, and the foot is everted. 
Extension and rotation are impossible, though adduction and 
flexion in part remain. 

Reduction, in the last three cases, may be secured by manipu- 
lation. This may be performed upon the same plan employed in 
dislocations elsewhere. The old method of reduction by forced 
extension and counter-extension is now but seldom resorted to. 
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Reduction by Manipulation. 
In dislocation upon the foramen ovale. In ilio-sciatic dislocation. 



Dislocation of the Knee. 

This is of grave occurrence. It may take place in four different 
directions : forwards, backwards, inwards, and outwards. The 
displacement is generally partial. Reduction is effected by exten- 
sion and counter-extension. Care should be taken in the course 
of the after-treatment to prevent anchylosis. Congenital luxation 
of this joint has been recognized, its worst form being forward. 

Dislocation of the Semilunar Cartilages. 

This injury is most commonly occasioned by a sudden twisting 
of the joint, as by a slip in walking while the foot is turned in- 
wards. Its symptoms are stiffness of the limb (which is in a semi- 
flexed position), and excruciating pain, followed by effusion. One 
luxation predisposes to another. Sudden and extreme flexion, 
followed by extension, combined with a slight rotary motion, 
effects reduction. Strict rest for several days afterwards must be 
enjoined, and the parts supported by an elastic bandage, until the 
ligaments regain their strength. 

Dislocation of the Patella. 

The patella may be dislocated anteriorly, posteriorly, or late- 
rally. Of the two lateral forms, the outward is the more common. 
It is recognized by a depression in front of the knee, by the leg 
being immovably extended, and by the prominence of the internal 
condvle. Reduction is accomplished by placing the heel of the 
patient upon the shoulder of the operator, thus relaxing the great 
extensor muscle of the leg, while the hand pushes the bone into 
its place. 

Dislocation of the Ankle. 

This is of unfrequent occurrence, and is found generally associ- 
ated with fracture of one or both bones of the leg. It may be for- 
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wards, backwards, inwards, or outwards. When forwards, the 
astragalus escapes from between the malleoli to projec t anteriorly, 
the foot is elongated, and the depression behind the ankle is 
effaced. It is reduced by relaxing the muscles on the back of the 
leg, and pushing back the bone with the lingers. When outwards 
which is the most frequent variety, the internal malleolus forms 
a conspicuous prominence ; the foot is everted, and the astragalus 
can be felt below the external malleolus. The fibula is always 
fractured. Reduction is secured by flexing the leg — restoring the 
parts by band to their normal relations, and retaining them in 
position by apparatus appropriate for the treatment of fracture. 
Dislocation backwards may follow upon fracture of the astragalus, 
causing inversion of the foot. The dorsum is shortened, the heel 
elongated. Reduction is effected in the same manner as in tin; 
case of luxation forwards. The injury to tin; soft parts is often so 
extensive in these displacements as to necessitate amputation. 



CHAPTER III. 

FRACTURES. 

A fracture is a solution of continuity of the osseous tissue, 
produced by external violence or muscular contraction. It may 
be oblique, transverse, or longitudinal, according to its dine! inn ; 
the oblique being the most frequent. A fracture is incowqAete 
when a portion only of the fibres of a bone is divided ; it is simple 
when unaccompanied by lesion of the soft parts; componmdf 
when an opening in the surrounding tissues communicates witli 
the ends of the broken bone ; comminuted, when in addition to the 
last form, the bone is broken into a number of fragments ; Im- 
pacted, when the extremity of one fragment is forced into thai of 
another. When laceration of a large bloodvessel, or an opening 
into or straining of a joint coexists with a contiguous bony lesion, 
the term complicated fracture is employed to designate the con- 
dition. 

The causes of fracture are predisposing and exciting. Among 
the former may be mentioned position of the bone, influence of 
age — the advanced in life being more liable to the accident than 
the young — constitutional disease, such as syphilis, cancer, scurvy, 
rickets, etc. The exciting causes are direct, as from blows, falls, 
crushings from machinery, gunshot wounds, etc., or indirect, as 
from muscular contraction. 

The signs of fracture are crepitation, preternatural mobility, and 
deformity, with pain, swelling, and loss of function. Crepitation 
is the peculiar noise elicited by the forcible contact of the two 
ends of broken bone against one another. It is absent in im- 
pacted fractures, and detected with difficulty in fracture of one 
of the bones of the forearm or leg. To produce it, the memher is 
extended and counter-extended. Care should be taken not to 
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confound it with the grating produced by forced motion in an 
inflamed joint, or within a synovial bursa, or sheath of a tendon : 
the sounds elicited from such sources are of a finer quality and 
less distinct. 

Preternatural mobility is a constant sign of fracture, few in- 
stances being noticed where it is wholly absent ; next to crepita- 
tion, it is the most important character. 

lh fortuity presents itself in shortening and angular displacement. 
It commonly immediately succeeds the occurrence of the lesion, 
but at times, as in a partially impacted fracture of the neck of the 
femur, it is not seen until several hours afterward. Elongation 
of the limb is never seen in fracture. 

Lesions of bone are repaired in the same manner as in the soft 
parts, viz., through the medium of a new product — the result of 
formative action in the connective tissue elements. When the 
two ends of a broken bone are retained in close apposition, new 
material is present in small amount ; but where much displacement 
or comminution exists, the quantity is larger. In either case, 
union occurs by its ossification, either with or without the develop- 
ment of cartilage. The change of the tissue of repair into bone 
takes place from without inwards ; hence, the periphery of the 
mass may be quite hard, while the fractured surfaces may remain 
apart. To this substance the older pathologists applied the term 
callus ; two kinds being recognired, the temporary or provisional, 
viz., that placed around the fragments and in the medullary canal ; 
and the definitive or permanent, that placed between the two ends 
of the bone, cementing them together. In bones kept more or 
less in constant motion during treatment, as is the case with the 
ribs, the uniting tissue enveloping the ends of both fragments, 
after the manner of a sheath, is called enshcathing callus, while 
with those— and this is by far the most common— in which the new 
tissue simply joins the contiguous surfaces, it is termed intermediate 
callus. 

After the fragments have been firmly joined by completion of 
the process of ossification, those portions of the new tissue not 
essential in maintaining continuity are absorbed — all sharp angles 
of the shaft are thus rounded off— and the medullary canal becomes 
continuous through the site of union. 

The process of repair has been, for the sake of convenience, 
divided into three stages. The first, that of preparation, in which 
the extravasatcd blood is absorbed, the swelling subsides, and the 
muscles accommodate themselves to their new relations. It is 
estimated to extend from the first to the eighth day. The second 
includes the time required to form the plastic material, and is cal- 
culated from the eighth to the twentieth day. The third— that of 
ossification — is of greater length, and varies with different bones. 

General Treatment.— This consists of measures to support 
the limb in a proper position during the healing process. The 
muscles in the case of fracture of the long bones always occasion 
more or less deformity by the overriding of the fragments ; and 
it is to the reduction of these fragments, or to the "setting the 
bone" as it is commonly said, that the surgeon's first efforts should 
be directed. It is accomplished by extension, or force applied to 



810 



8UR0KHY. 



the distal fragment, and counter-extension, or the " resistance 
employed to prevent the limb from being dragged along. by the 
extending power." The fractured surfaces, when brought iu 
apposition, are retained by mechanical apparatus which varies in 
its detail, as applied to different parts of the body, but has always 
for its object the retention of the broken ends in the position mott 
favorable to good union. Splints are constructed of wood, 
pasteboard, felt, gutta-percha, or metal. Of whatever material 
composed they should be light, strong, and padded with hair, 
wool, moss, or other soft substance to protect the limb from unequal 
pressure, and of a length sufficient to command the neighboring 
joints. In fractures of certain of the long bones, the starch band* 
age, namely, a roller bandage soaked in gum or starch, and applied 
while wet, has found favor with many, while, in this countrj at 
least, the starch bandage conjoined with extension and counter- 
extension by means of adhesive straps, lateral support being 
secured from bags of sand, has in great measure supplanted tin' 
more cumbersome apparatus of wood. In all cases involving the 
lower extremity, the greatest care should be exercised in supporting 
the foot at a right angle to the leg, else by the liill of the foot for- 
ward, during the protracted treatment, it becomes permanently 
extended. 

As a general rule no immovable dressing should be applied 
during the first stage. 

In the treatment of compound and comminuted fractures, the 
dressing last mentioned may occasionally be employed with good 
results ; but such fractures are best treated, on the whole, by 
means of the fracture box, or splint with a fixed base and hinged 
sides, within which and about the injured limb a quantity of bran 
is loosely packed. A part of the early treatment of gunshot frac- 
tures is, in many instances, the discovery and removal of the ball. 
The detection of the latter is to be sought for with the finger, or a 
silver or (Nelaton's) porcelain -headed probe. Sometimes an elec- 
trical apparatus is used to give indication of the contact of a 
metallic body. Removal of a deeply-seated ball may be effected 
with bullet-forceps. Sometimes a ball not found becomes encysted 
and remains in the part for many years. 

At times when, owing to constitutional causes, or, it may be, 
unskilful treatment, union of the fragments is delayed, occasional 
friction of the ends of the shaft against one another, while small 
blisters are employed externally, may be found useful in exciting 
the formation of the ossific matter essential to union. A more 
reliable procedure, however, is recognized in the insertion of a 
seton between the fragments, or in the operation of drilling the 
opposed ends of the bone, and uniting them subsequently by silver 
wire. 

Fracture of the Nasal Bones. 

These are generally fractured by blows or falls. Occasionally 
serious cerebral complications, or subsequent caries of the bone, 
may supervene. 

Treatment. — The fragments should be moulded into position 
by the hand, while depressed fragments should be pressed upward 
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by means of a grooved director or female catheter passed into the 
B 0Be, If a tendency exists for the bones to renew their old posi- 
tion a stout adhesive strip, carried across the bridge of the nose 
from <»ne cheek to the other, effectually checks it. Union may be 
expected from the fourth to the fifth week. 

Fracture of Malar and Superior Maxillary Bones. 

This results, either combined or singty, from strong direct vio- 
lence, and is usually accompanied by considerable crushing and 
wounding of the soft parts. 

Treatbient. — But little dressing is required. Keeping the 
pin ts at rest, and wiring together any movable fragments of the 
alveolar processes, present in general all the means required. The 
mouth should be kept shut, and the patient allowed none but 
liquid food. 

Fracture of the Lower Jaw. 

This bone is commonly broken at the anterior third of the longi- 
tudinal ramus : in young subjects it may part at the symphysis. 
It is caused by direct violence, as a fall or a kick. Unskilful den- 
tists have not unfrequently broken off large portions of the alveolar 
processes in extracting teeth. The injury in its ordinary form 
is recognized by the anterior portion being drawn downwards 
by the muscles of the throat, and the posterior upwards by the 
masseter. The front teeth are out of line, and the mouth dis- 
torted. There is also pain, swelling, salivation, and at times 
deafness. The diagnosis of fracture at the neck or ramus is more 
obscure. The crepitus is heard by the patient, and there is pain 
in the corresponding ear. 



Fig. 350. Fig. 351. 




Treatment.— This consists in retaining the fragments in posi- 
tion by wiring the teeth together, and supporting the bone from 
without with pasteboard or gutta-percha splints moulded to the 
chin and jaw, and a Barton, Gibson, or four-tailed bandage 
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applied. The principle, with either, is to keep the lower jaw in 
its place, closed against the upper jaw. 

Fracture of the Clavicle. 

The clavicle is often hroken, generally hy indirect violence, as 
a fall upon the shoulder, arm, or hand. Its exposed position pre- 
disposes it to injury. The fracture is most frequent at the middle 
of the hone ; but sometimes is at the acromial end. It is generally 
oblique ; and is readily recognized by the crooked appearance of 
the shoulder, which is sunken, being drawn downwards and 
inwards. The arm cannot be rotated, nor, as a general rule, can 
the hand be carried to the face. There is much displacement, the 

outer fragment being drawn 
Fig. 352. forwards and inwards by the 

action of the suhclavius and 
pectoralis minor muscles. 
The patient generally sup- 
ports the arm at the elbow. 

Treatment. — To restore 
the fragments to their normal 
relation the arm is elevated, 
drawn backwards and slightly 
outwards. The apparatus of 
Desault is designed to meet 
these indications. It is com- 
posed of a wedge-shaped pad 
and three roller bandages. 
To apply this dressing the 
pad is placed in the axilla 
Complete Oblique Fracture near the with its base upwards and 
Middle of the Clavicle. retained in position by the 

first roller bandage, around 
the chest. The arm is next brought to the side by menus of the 
second roller, care being taken to firmly fix the elbow. The third 
roller draws the arm upwards and backwards ; and is applied by 
placing the initial end of the roller in the axilla of the sound side 
and carrying the bandage obliquely across the compress in front, 
down the posterior part of the arm under the elbow and obliquely 
upward across the chest whence it started ; then reaching the 
affected side from behind, it is passed down in front of compress 
and arm to elbow, behind which it is carried to again reach the 
point of starting by passing obliquely upwards and backwards to 
the opposite axilla. This is a secure dressing, and well suited to 
maniacal cases ; but in warm weather it requires frequent renewal, 
and is but poorly borne by the patient. It has been almost entirely 
superseded in this country by the apparatus of Fox. This consists 
of the wedge-shaped pad of the preceding dressing, held in position 
by strings fixed to a collar borne around the shoulder of the sound 
side, which in addition secures in position a sling into which the 
forearm and region of the elbow are suspended. This apparatus 
has been modified by Levis, who extends a broad bandage from 
the upper end of the pad across the back of the neck to the 
sound shoulder, and to its free end secures the straps of the sling. 
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Fig. 353. 



Another method of treatment is by placing a pad over the blade 
of the scapula below its spine, and then surrounding (or half sur- 
rounding) the chest by broad adhesive straps ; the arm of the 
injured side being drawn up by a sling towards the sound shoulder. 
If the patient can be kept lying in bed on his back during the treat- 
ment, in many cases no apparatus at all will be required. In some 
cases, the best possible management will leave a slight deformity. 

Union is obtained from the fifth to the eighth week ; in children 
from the eighteenth to the twenty-fifth day. 

Fracture of the Scapula. 

The scapula is rarely broken ; it may be fractured through the 
acromion, neck, coracoid process, and body. The indications are 
to keep the parts at rest and support the humerus. Union in 
fracture of the acromion process is rarely osseous. 

Fracture of the Humerus. 

At Anatomical Neck. — This generally occurs in children, when 
it consists of a separation of the epiphysis ; it may, however, occur 
in adults. At Surgical JSfeck. — This is not 
common, and most commonly results from a 
fall upon the hand or elbow, or from direct 
violence. The head of the bone can be felt, 
drawn outwards and slightly backwards by 
action of the scapular muscles, the shaft is 
drawn upwards and inwards by means of 
the pectoralis major, latissimus dorsi, and 
teres major muscles. As a result the arm is 
shortened ; the deltoid muscle is flattened 
and the member slightly twisted. 

Treatment. — Consists in fixing the shoul- 
der and humerus by splints upon the inner 
and outer surfaces of the arm (the latter being 
the longer), secured by the roller bandage, or 
by a leather or gutta-percha cap around the 
shoulder. Union may be expected in five or 
six weeks. When dislocation of the head of 
the bone coexists, efforts should be made first 
to reduce the bone before placing the limb in 
splints. This is always a matter of diffi- 
culty, and is at times impossible. In such 
cases the upper extremity of the bone should 
be retained in close relation to the glenoid 
cavity with the hope that a false joint may 




Fracture of Ana- 
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form between the shaft and the 
scapula. Fracture of the shaft 
is readily recognized, and is 
treated as in fracture of the 
neck. Union takes place from 
the fifth to the sixth week.- 

At the Condyles. — This form 
can be recognized by the radius 
and ulna projecting forwards, 
the forearm being slightly 
flexed. 

It is readily distinguishable 
from dislocation by mobility 
and crepitation. When the 
inner condyle is alone sepa- 
rated, the ulna projects back- 
wards. Fracture immediately 
above the condyle is met with not unfrequently among children. 

Treatment.— Consists of a rectangular splint for arm and 
forearm, supported by a sling. Care should be taken to prevent 
anchylosis. 

Fractures of Shafts of Radius and Ulna. 

When these bones are broken conjointly, the fractures are gene- 
rally at the lower third of the forearm, and 
are most commonly oblique and upon the 
same level. There is little difficulty in re- 
cognizing ibis condition. 

Treatment. — Two well-padded Bplints 
are applied, one upon the anterior and one 
upon the posterior surface of the forearm, 
care being taken to preserve the interosseous 
space ; the splints are retained by a roller 
bandage, and the whole is suspended in a 
sling, in a position midway between prona- 
tion and supination. Union may be ex- 
pected in the fifth or sixth week. 

Fracture of the Radius. 

The radius is more frequently fractured 
than the ulna, owing, through its broad ar- 
ticulation with the carpus, to its liability in 
falling to receive the force of the shock upon 
the hand. It is most common at about 
half an inch above the wrist-joint. When 
it enters the joint we recognize "a Barton 
fracture ;" when one and a half inch above, 
it, "a Colles fracture." The lesion is easily 
detected by the prominence of the region of 
the styloid process of the ulna. An elevation 
exists upon the dorsal aspect, correspond ini,' 
to which on the palmar surface is a well- 
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marked depression. The condition assimilates dislocation but can 
be distinguished from it by the disappearance of the deformity 
upon the employment of extension and counter-extension 

Treatment.— Consists in placing the affected arm iii a Bond 
splint (Fig. 357) and retaining it in position by a roller bandage. 



Bond's Splint for the Front of the Forearm and Hand. 

The object is to prevent the extensors of the thumb from main- 
taining the deformity by their tension, while the fingers have free 
motion upon the elevation at the end of the splint. If this appa- 
ratus cannot be procured, a single splint cut in the shape of a 
pistol should be applied upon the ulnar aspect of the arm, its 
curved portion serving as a part by which extension can be se- 
cured, and the hand bent towards the ulnar side. 

The forearm should be supported in a sling. Union occurs from 
the fifth to the sixth week. Fractures at the neck can be detected 
by the projection of the upper end of the lower fragment in front. 
They are treated in the same manner as fracture of the shaft. 



This fracture is most frequent at the lower third of the shaft. 
The lower fragment is very commonly drawn towards the ratlins 
through the action of the pronator quadratus, occasioning a marked 
depression upon the anterior face of the forearm. 

Treatment. — It is treated by splints placed upon the anterior 
and posterior aspects of the limb, while the parts are so bandaged 
as to throw the lower fragment outward, an indication best met 
by retaining the hand in a position bent inwards. 

The olecranon process (Fig. 358) is broken either by direct 
violence or by inordinate action of the triceps extensor. The frag- 



Fig. 357. 




Fracture of the Ulna. 



Fig. 358. 





Fracture of the Olecranon Process. 



ment is drawn upwards, leaving a hollow at the back of the elbow. 
The limb is semiflexed and cannot be extended. 
Treatment.— Forcibly extend the limb, permanently retaining 
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it in its new position by two wooden splints placed upon opposite 
sides of the limb. Union is rarely other than ligamentous. 

Fracture of the coracoid process (Fig. 359) is very rare. The 
detached portion is carried from the shaft by the brachialis au- 



Fig. 359. 




Fracture op the Coronoip Process. 



ticus, while the triceps, acting powerfully upon the ulna, now that 
the opposing force of the tiexor is removed, draws that hone back- 
wards and may even dislocate it. 

Treatment. — Secure the arm in rectangular splints and support 
it in a sling. Union is always ligamentous. 

Fractures of the Carpus, Metacarpus, and Phalanges. 

The bones of the carpus ordinarily escape fracture. There is 
always complication of injury of the soil parts. The metacarpal 
bones and phalanges are liable to simple fracture, generally induced 
by direct violence. The treatment of both forms consists in plac- 
ing the fragments in position and retain- 
ing them by means of splints and a roller 
bandage. Union may be expected in about 
three weeks. 

Fracture of the Femur. 

At the Ned\ — The bone may be broken 
within the capsule of the hip-joint (intra- 
capsular) or without (extra-capsular). Intra- 
capsular fracture occurs in old persons, and 
most frequently in females. Slight cause! 
are sufficient to produce it, such as a false 
step, a fall from a lounge, a twisting of the 
foot in the carpet, etc. The most marked 
symptoms (Fig. 360) are eversion of the 
foot due to the action of the external 
rotators and the weight of the limb — a 
degree of shortening ranging from half an 
inch to an inch ; crepitation, when rotation 
is effected while extension and counter- 
extension arc maintained ; and the de- 
pressed condition of the great trochanter, 
which upon rotation describes a smaller arc 
than that upon the opposite side. There is 
but little shock. Perfect union rarely occurs. 
The fragments are sometimes joined by a 
fibro - ligamentous substance, seldom or 
Intra-CapsularFrac- never by an osseous one. This is owing to 
tukkoftheTuigiiBone. a change in the osseous tissue of the neck of 
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the Femur attendant upon old age, to imperfect nutrition of the part, 
which at best is feeble, and to the presence of synovia about the 
fragments. In the effort of the tissues to effect repair, large masses 
of new bone are formed upon the upper end of the shaft. When 
the fragments are impacted, while the diagnosis is obscured, 
the prospect of a bony union is more encouraging. But in its 
ordinary form, in aged persons, no hope can be entertained of 
such a result ; and the object of the treatment should be to en- 
courage the formation of the fibrous band, by supporting the limb 
upon pillows, and maintaining moderate extension and counter- 
extension — the formation of bed-sores being as far as possible 
prevented. 

Extra-Capsular Fracture. — This is less frequently met with than 
the preceding variety. It is more often seen in men than in women, 
and is almost peculiar to those past fifty years of age. It is com- 
monly occasioned by direct violence. The symptoms are, shorten- 
ill" which varies in degree from half an inch to two inches ; loud 
crepitation, elicited without extension and counter-extension ; and 
eversion, which, however, is not constant, since, in a considerable 
number of cases, the limb is strongly rotated inwards. The shock 
is severe and mortality great. Osseous union takes place from 1 he 
eighth to the twelfth week. 1 Fracture of the great trochanter 
rarely occurs alone. It is generally met with in elderly persons, 
and is the result of direct violence. Union is mostly ligamen- 
tous ; approximation and retention of the fragments being difficult. 

Treatment, as in fracture of the shaft. 

Fracture of the shaft may occur at upper third, middle, and 
lower third. At upper third the upper fragment is elevated, 
and in the majority of cases, turned outwards ; at the middle the 
shortening is great, while the limb is markedly everted ; at the 
lower third the distal fragment is always drawn upwards and 
backwards. The knee-joint may become involved by the opening 
of the capsule by the upper fragment. 

Treatment. —The methods of treating fracture of the thigh 
are numerous. All have for their object the retention of the frag- 
ments in their normal relations until union has taken place 1 lie 
Desault apparatus consists of three splints : the first or outer one 
extending from the crest of the ilium to four inches beyond the 
sole of the foot, an upper splint extending to the knee, and an 
inner one reaching from the perineum to the sole of the toot. -Ex- 
tension is made from the ankle to the lower end of the long ispAurt 
-counter-extension by a band attached to its u PP| r ^' pl fvSrt 
ing around the perineum. This apparatus was modified 
who made the outer splint extend from the axilla to bej ,onti Ltne 
sole of the foot. Dr. Gross' modification consists m combmm 0 

' The difference of opinion prevalent as to the possibility ^ 
capsular fracture uniting by bone, is probably due to the fact tl at u e 
line of insertion of the capsular ligament upon the fe tmir »" es 
different individuals, and this has been overlooked I" s0 ™ Per 
the insertion may be in proximity to the head while in others ^ 
nearer to the junction of the neck and shaft. It follows, tha£ of ^mes oj 
two fractures' relatively of the same position, one may be witmn 
the other without the capsule. 
69 
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the long splints with the support given hy the fracture-hox. The 
Hagedorn apparatus secures counter-extension from the opposite 
side hy fixing the sound limb to the foot-board of a long splint, 
extension being effected as in the dressing of Dcsault. Good coun- 
ter-extension may be obtained by tilting the end of the bed, and 
extension by a weight at the end of a cord which passes over a pulley 
to be attached to the foot. The weight-extension may also be em- 
ployed with counter-extension from the perineum to the side of 
the bedstead or to an external long splint. The limit should be 
supported by a roller bandage, and, it may be, by bags of sand 
applied to its sides. The displacement of the proximal fragment 

Fi 2 . 3G1. 




Desault'3 Apparatus Applied. 



in fractures of the upper third is best combated by elevating the 
lower fragment to the position assumed by the upper, by means of 
the double inclined plane. Whatever apparatus be employed, all 
needful ends being attained, the simpler it is the better. 

Fracture of the Patella. 

This bone may be broken either by muscular contraction or by 
direct violence. The fracture is commonly transverse;, though it 

may be oblique or vertical. The 
lesion is often made evident to the 
patient, by the audible snap at- 
tending its occurrence. The two 
fragments are separated some dis- 
tance from one another (Fig. 3(52), 
a marked depression existing be- 
tween them ; and the patient is 
unable to walk. There is little or 
no pain. The object of the treat- 
ment is to approximate the frag- 
ments, and retain them in position. 
For this purpose the limb is ele- 
vated to relax the extensor mus- 
cles, and the fragments are brought 
as nearly as possible into position 
by means of a compress and adhe- 
sive strips, the knee being in- 
closed in a figure-of-8 bandage. 
The union is very generally liga- 
mentous, when fracture is trans- 
verse, and may be expected from 
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the ninth to the tenth week. Malgaigne's treatment by approxi- 
mating the fragments with pointed wires, is not free from danger 
of inflammation ; but it has sometimes succeeded well. One frac- 
ture predisposes to another, as the liability of the bone of the 
opposite side to injury is increased. 

Fracture of Bones of the Leg. 

The tibia and fibula may be broken separately or conjointly. 
The most frequent site of lesion in the tibia is at its lower third. 
The deformity is marked, the sharp edge of the upper fragment 
is elevated and sometimes pierces the skin, and a corresponding 
depression exists below it. When broken at or above its upper 
third, the deformity is slight. The fibula serves as a splint in re- 
taining the fragments in position. Union occurs about the fifth 
week. 

Treatment. — The limb should be placed in a fracture-box 
(Fig. 363), or wire splint. 

The fibula may be broken at any part, but most generally at its 
inferior fifth. This form is 

almost invariably occasioned Fi<r. 3Q3. 

by forced lateral motion at 
the ankle-joint, and is always 
accompanied by its sublux- 
ation. There is e version of 
the foot, increase of space 
between malleoli, elevation 
of the external margin of 
foot, and depression of the 
internal margin. 

Treatment. — By Dupuy- 
tren's apparatus. A splint 

is applied extending from above the knee or inner side of the leg 
to beyond the foot. A wedge-shaped pad fills in the space between 

Fie;. 364. 




Fracture-box. 




Duppytrkn's Apparatus. 

the limb and splint. A bandage is then applied to fix the upper 
end of the apparatus, and then to bring the inner border of the 
foot towards the splint to correct the eversion. Union occurs about 
the fourth week. 

When both bones are broken, the shortening is marked, espe- 
cially if the fractures occur, as they frequently do, at their lower 
fourth. The lines of fracture are rarely opposite one another, the 
fibula, as a rule, being fractured at a point above that of the tibia. 
The upper fragment of the tibia projects anteriorly, and if markedly 
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oblique, offers a troublesome feature to combat during the treat- 
ment. Care sbould be taken not to promise a cure without de- 
formity under these circumstances. 

Treatment. — The use of the fracture-box with pillows generally 
furnishes good results. If extension and counter-extension be 
deemed advisable, they should be secured by means of adhesive 
strips, rather than by the gaiter or handkerchief. Of late years 
suspension of the limb after the application of the apparatus, as 
a means of adding to the comfort of the patient, lias met with 
favor. The fracture-box thus suspended, proving too cumbersome 
the apparatus of Salter, or Prof. N. Ii. Smith, may be employed 
in its stead. The latter, much used in this country, is known as 
Smith's anterior splint, and is applicable to any fracture of the 
lower extremity. It consists of a wire framework bent to the 



form of the partially extended limb, the two sides being strength- 
ened by transverse bars. It is applied upon the front of the limb, 
the turns of a broad roller bandage, passing from the sides of the 
splint around and beneath, serving as a cradle in which the limit 
lies, while the whole is suspended by cords. In compound frac- 
tures of these bones, the use of the fracture-box with bran dress- 
ings constitutes, in the opinion of many, the best mode of treat- 
ment. 



When the calcaneum is fractured, which randy occurs, the, 
symptoms presented are inability to extend the foot, and a protu- 
berance at the lower and back part of the leg. The lesion is Blow 
in uniting, six weeks being required to effect union, which is often 
ligamentous. The gastrocnemius muscle has a tendency to dis- 
place the upper fragment. 

Treatment. — Place a splint extending from near the knee to 
the toes, upon the anterior part of the limb ; and by its means keep 
the foot permanently extended upon the leg. The calf of the leg 
and foot may be bandaged in opposite directions. The astragalus 
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is rarely fractured without complication with tibia and fibula. It 
may be successfully treated by the fracture-box. In the event of 
failure in effecting union, amputation of the foot or excision of the 
joint should be performed. The metacarpal bones and phalanges 
are uot often fractured alone, and are very generally associated 
with great laceration of the soft parts. 

Fracture of the Sternum. 

This fracture is rare. It generally arises from direct violence, 
though muscular contraction has been known to produce it. It is 
characterized by depression at seat of injury, pain, dyspnoea, and, 
it may be, palpitation and spitting of blood. The displacement 
cau be remedied by bending the chest over a pillow placed under 
the back. The fragments are adjusted and retained by broad ad- 
hesive straps, applied as in fracture of the ribs. Life is endangered 
by this injury. 

Fracture of the Ribs. 

This is of more frequent occurrence with the central ribs. The 
line of lesion is generally at the middle third when the result of 
direct violence, though more commonly of an indirect force applied 
to either end of the bones, as in antero-posterior compression of the 
chest. The fracture is recognized by the crepitus which is often- 
times felt by the patient upon inspiration, when, from the amount 
of fat beneath the skin, it escapes the notice of the surgeon. The 
pain is acute, and may be accompanied by emphysema of the 
subdermic connective tissue. Pleurisy, induced by the irritation 
of a sharp spicule from one or the other of the fragments, occa- 
sionally occurs. 

Treatment.— Coaptation of the fragments is to be effected 
by compresses placed over the seat of fracture, if there be angular 
displacement outwards, or over either end of the bone, if there 
he much displacement inwards. These are to be held in position, 
and the movements of the affected side restricted as far as possible, 
by strips of adhesive plaster one inch and a quarter wide, applied 
from the dorsal spine to the sternum. 

Fracture of the Vertebrae. 

This is of rare occurrence, and most generally occurs upon 
direct violence, as from falls and blows. It is accompanied by 
marked contusion or laceration of the surrounding parts, and 
injury to the spinal cord. The symptoms vary with loc atio of 
the lesion and degree of compression When m the cervical 
region, the arms are paralyzed ; and if the ^sion be ab o e he 
fourth vertebra, the function of the phrenic nerve (which supplies 
the diaphragm) is greatly impeded, and death soon 
in the dorsaTregion, the bowels are torpid, and ther e is i^ion of 
urine. If death do not take place at the time afnc^fcunoTtte 
injury, the patient may linger for a long time. When in the him 
bar region, there is paralysis of the lower limbs, * ?FJ 

relaxation of the sphincter ani muscle, involuntary evacuations, 
and occasionally priapism. 

J G9* 
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Treatment. — Rest in the recumbent position upon a mat t rcss 
so arranged as to allow relief of the calls of nature without change 
of position. In cases of fracture of the neck, .special pains should 
be taken to prevent the head from, getting lower than (lie rest of 
the body, for death might ensue from the impediment thus offered 
to the descent of the diaphragm. It has been proposed to tre- 
phine the seat of fracture, with the view of removing the depressed 
fragments. But no benefit has resulted from such treatment in 
those cases in which it has been essayed. Perfect cleanliness 
should be enjoined, and pains taken to prevent (lie formation of 
bed-sores. In the latter stage of the treatment, the use of electri- 
city externally, and strychnia internally, promises some relief; 
though if the spinal cord has been much injured, no permanent 
benefit can be expected. 

Fracture of the Pelvic Bones. 

Fracture of the innominate bones, almost invariably, follows upon 
direct violence. There is little displacement, nor can the extent 
of injury be determined with any accuracy during life. When the 
acetabulum gives way, the limb of the corresponding side is drawn 
upw ards and slightly forwards. The accident is at all times serious, 
and is rendered doubly so by the occurrence of rupture of the 
bladder. Among sixty-five recorded cases of this fracture, twenty- 
four proved fatal. The sacrum is usually fractured longitudinally. 
The coccyx may be broken by a blow from without, or by a ton e 
from within, as in the female, during childbirth. 

Treatment. — Absolute rest must be enjoined. The urine must 
be drawn off by the catheter. If there be any displacement, :i 
broad bandage applied around the hips promotes union, but in 
general this can be dispensed with. 



CHAPTER IV. 

DISEASES OF BONES. 

Caries. 

Caries is an unhealthy ulceration of bone, accompanied by a 
low form of inflammation. It is most frequently seen in young 
persons of a strumous habit, with whom it generally attacks the 
cancellated structures— the regions of the tarsus, carpus, and 
sternum being frequently involved. The epiphysal extremities 
of long bones also often become carious: the head of the tibia 
and that of the humerus being favorite sites for its ravages. 
Caries may also occur in a syphilitic subject, when it more 
commonly selects the surfaces of flat bones, as those of the vault of 
the cranium. When a carious bone is examined in the fresh con- 
dition, its interior is found to be preternaturally softened, and 
often partially occupied by a yellowish, cheesy matter, which may 
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either be tubercle or the desiccated product of an old purulent 
deposit. A dried carious bone is ragged, apparently worm-eaten, 
of a chalky whiteness, and very friable. 

The symptoms are pain, swelling, and a fetid discharge. The 
neighboring tissues are traversed by sinuses leading to the bone. 
The skin is tense, and of a purplish-red color. 



Treatment. — Scrape away the crumbling and ulcerated 
space, and improve the general health by tonics, alteratives, sea- 
bathing, travel, etc. 

PoWs disease, or caries of the spine, is seen in young subjects of 
scrofulous habit. The bodies of the affected vertebra?, chiefly those 
of the dorsal region, break down ; pus either points at the seat of 
disease or gravitates along the course of the psoas muscles, to appear 
at the femoral region. In the commencement of the disease, the 
symptoms are dull, aching pain in the back, unsteady gait, sensation 
of numbness of the lower extremities, and derangement of the 
digestive organs. Later, there is marked antero-posterior curva- 
ture of the vertebral column, with angular projection backwards 
of the dorsal spines. Paralysis of the lower extremities may occur 
from pressure upon the spinal cord. If the disease be left to nature, 
cure may be effected by anchylosis— the patient being deformed for 
life. Absolute rest upon a mattress, the wearing of supporting 
apparatus, counter-irritation along the spine, with attention to the 
general health, are oftentimes productive of encouraging results. 



Necrosis is death of bone. The dead portion, when thrown off 
as a superficial plate, is called an exfoliation ; when as a portion 
of the interior of the affected bone, a sequestrum. A case of new 
hone forms from the periosteum at the time the process of necrosis 
is being perfected within. Pus is discharged through openings m 
the sheath, termed doacce. Necrosis is most common in the 
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shafts of long bones, particularly the tibia, femur, and humerus, 
the articular extremities escaping. The disease commences with 
severe pain in the part, with heat and swelling. An abscess 
forms, which discharging, creates a sinus leading to the dead bone. 
Necrosis of the lower jaw may be occasioned by the fumes of 
phosphoric acid. 




Treatment. — The surgeon should gouge away a portion of the 
bone case and remove the sequestrum through the Opening llms 
effected. When an articulation is involved, amputation may be- 
come necessary. The constitutional treatment should be support- 
ing. 

Exostosis. 

Exostosis is a product of localized hypertrophy. It commonly 
appears in the forms of nodules or spicuhe, generally upon Long 
bones ; and occasions, for the most part, but little inconvenience. 
If productive of any evil, the growth may be removed by the saw. 
Caution should be exercised in removing exostoses situated in the 
neighborhood of large articulations. 

In those distressing cases of ivory exostosis of the face, and skull, 
fortunately but rarely met with, operative procedure is, as a rule, 
unadvisable. 

Mollities Ossium. 

Mollities ossium (osteo-malacia) is a constitutional disease, cha- 
racterized by the development of a morbid product, and softening 
of the osseous structure. The bones are light, breaking and 
bending readily. The organic constituents are in excess of the 
inorganic. The cancellated structure is filled with an oily sub- 
stance intermixed with a reddish grumous product, which is com- 
posed of granular matter, nucleated, rounded, and caudated cells. 
The disease is rare, and commonly confined to aged females. 

Treatment.— Supportive and palliative. No permanent relief 
can be expected. 

Fragilitas Ossium. 

Fragilitas ossium is a disease of bone due to the presence of 
excess of inorganic matter. Fracture follows upon slight causes, 
such as a trip in the carpet, or turning the body in bed. Although 
oftenest seen in advanced age — indeed, some degree of such a con- 
dition is characteristic of bones of old subjects — it occasionally 
occurs in the young, and may even take place in the body of the 
unborn child. 
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Treatment. — Perfect rest, with maintenance of the fragments 
in position. Union will at times readily occur ; at others it delays, 
and in some instances never takes place. Tonics and alteratives, 
with generous support, are always indicated. 

* Rickets. 

Rickets is a constitutional disease, marked by arrest of develop- 
ment of bone, with deficiency of its earthy salts and chemical change 
in its organic constituents. The bones are at first soft and flexible, 
the cancellated structure being filled with a yellowish oily fluid ; 
but afterwards they become preternaturally hard and permanently 
shortened and deformed. When rickets proves fatal, the brain is 
found to be softened, the liver and spleen flabby, and the arteries 
occasionally partially ossified. It commences early in life. It is 
dependent upon the use of unwholesome food ; and is often found 
in those having the scrofulous taint. 

Treatment. — Improvement of the system by generous diet, 
pure air, iron, phosphates, etc. Mechanical apparatus to the 
limbs having a tendency to decurvation, and stimulation of the 
muscles by friction, are also of benefit. 

Periostitis. 

Symptoms.— Hard, somewhat puffy swelling over a bone, not 
distinctly circumscribed, with pain. 

Osteitis. 

Symptoms.— Constant, deep-seated pain in the part, with groat 
tenderness of the limb. Chronic osteitis is often associated with 
elongation of the shaft of the bone. _ 

Treatment.— Applications of leeches, hot fomentation, with 
exhibition of calomel and opium. In the chronic form, iodide of 
potassium internally, and repeated blistering. In periosteal in- 
flammation free incisions down to the bone often markedly relieve 
the painful tension. 

Osteomyelitis. 

Osteomyelitis is an inflammation of the medulla. It is gener- 
ally caused by direct violence, and is rarely seen m other than 
the lon« bones. It is of frequent occurrence after amputation in 
continuity, or resection of shaft. Exposure and previous disease 
predispose the system to osteomyelitis. It has been particularly 
noticed among soldiers who have been debilitated by the hardships 
of an active campaign. It shows a decided tendency to terminate 
in pyaemia. Two varieties are described-the acute and chrome 
Acute osteomyelitis-the more frequent form-is recognized by 
arrest of suppuration in the wound, accompanied by pain, waneas, 
and swelling of the part. In a short time the medulla protrudes 
from the bone in a button-like mass; the surface of the wound 
becomes sloughy ; and symptoms of pysemia are apt to set in in 
the chronic form there is more evolvemen of the osseo W twoe. 
A sequestrum is very apt to form ; while the sheath exhibits evi- 
dences of chronic inflammation. 
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Treatment. — In the acute form the stump should be relieved 
of all unnecessary dressing, a poultice should be applied, and the 
system vigorously supported. It is, however, very generally fatal. 
In the chronic form the treatment should be conducted on the 
same principles as those for necrosis and osteitis from other causes. 

Coxalgia. 

Coxalgia, or hip-disease, is a strumous disease of the hip-joint. 

Symptoms. — First stage, eversion of foot, with apparent elon- 
gation of limb and obliteration of the corresponding ibid of nates. 
There is a slight pain referred to the knee, lameness, and pain in 
the socket when the head of the femur is forcibly brought in con- 



Fig. 308. Fig. 3G ( J. 




Appearance of the Nates Shortening, Swelling, and Cha- 

and Limb in Coxalgia in its racteristio Deformity of thb Ad- 

Earlier Stages. vanced Stage of Coxalgia. 

tact with the acetabulum by striking the heel. In the second 
stage the foot is generally inverted, limb shortened, and thigh par- 
tially flexed. At this point anchylosis may occur in the hip and 
a cure may be effected, or a carious condition may set in, with 
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destruction of the acetabulum, formation of abscesses, and death 
by exhaustion may follow. 

Treatment.— Perfect rest must be enjoined at the commence- 
ment of the disease. Later, in the treatment of the first sta^e 
extension of the limb should be maintained. This is efl'ected "bv 
means of weights (attached to the limb) pendent over a pulley at 
the foot of the bed. The extension can be kept up and vet the 
patient be allowed to move about by the application of the Davis' 
splint. This consists of a metallic support to the outer side of the 
affected limb, held in position by a perineal band above the joint 
and circular straps around the thigh below. The degree of exten- 
sion desired can be regulated by a screw adjustment upon the 
support. This apparatus may be worn during the day, but the 
weight is to be applied during the night. Spasmodic twitching of 
the limb, which retards recovery, may be relieved by dividing the 
tendons of the superficial abductor and gracilis and sartorius 
muscles. In the second stage, when anchylosis has taken place, 
the formation of a new joint, and correction of deformity by ex- 
cision of the neck of the femur, have been effected with permanent 
success. 



CHAPTER Y. 

INJURIES OF THE HEAD. 

Contusion. 

Contusion of the scalp may exist in various degrees, from a 
slight bruise to an extensively mashed condition of the parts, with 
cerebral complication. It is liable to be followed by inflammation, 
especially that of an erysipelatous form. The vascularity of the 
parts occasions great swelling and a sense of fluctuation beneath 
the finger ; but on no account should the contusion be converted 
into a wound by an incision, for the parts in time may return to 
their natural condition by the blood becoming absorbed : should 
pus form, however, it should be at once evacuated. The indura- 
tion following upon tumefaction is generally elevated at its margins 
while depressed in the centre, and assimilates the appearance pre- 
sented by depressed fracture. 

Treatment. — Every case of contusion, no matter how slight, 
should be treated with care, Premature exposure may lead to 
serious consequences. The parts should be bathed in cool or 
tepid water, and the bowels gently opened. The diet should be 
simple. 

Wounds of the Scalp. 

These may be incised, lacerated, or inincturcd. They are all 
followed by free hemorrhage, but as a rule result favorably. Bleed- 
ing from vessels of the scalp may always be arrested by pressure 
judiciously applied. Union may be expected by first intention, to 
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which end the detached portions, no matter how extensively lace- 
rated they may be, should be washed of all dirt or other extrane- 
ous matter, carefully approximated, and united by the twisted 
metallic suture. Small wounds may be neatly closed by tying 
together small clumps of hair in the vicinity across the line of 
incision. It is rarely necessary to shave the scalp ; should this, 
however, be deemed expedient, strips of adhesive plaster may 
take the place of the suture : or what, perhaps, is yet preferable, 
strips of gauze or soft linen stretched across the lips of the wound 
and collodion freely applied, lioth contusions and wounds of the 
scalp may be followed by blindness, strabismus, numbness of tho 
.scalp, neuralgia, or even by epilepsy, and abscess of the liver. 

Concussion. 

Concussion, or stunning, is a shock' transmitted to the brain, 
jarring its substance or interfering with its circulation. The force 
occasioning it may be direct, as from a blow upon the head, or 
indirect, as from the shock sustained in falling from a height ami 
alighting upon the feet. The symptoms vary with the amount of 
injury received; when it is slight, there is simply confusion of 
ideas, with yawning and nausea, last ing but a short time ; when 
it is more severe, nearly complete insensibility follows, with great 
prostration. The face is pallid, pupils generally contracted, 
though at times markedly dilated, respiration feeble, pulse rapid, 
small, compressible, the surface is cold; there is nausea, and inability 
to swallow. The, bowels are relaxed ; the urine is either retained or 
passed unconsciously, while the mind is dulled, being roused with 
difficulty, and general sensibility is obtunded. In this condition, 
which is recognized as that of collapse, the patient may lie from ;i 
few moments to many hours. Reaction sets in by restorat ion of tin' 
impaired functions. If brought on too suddenly, through incau- 
tious treatment, the pulse becomes full and strong, the face flushed, 
and violent headache with delirium follows. In order to obviate 
such an accident, the patient should, immediately after reception 
of the injury, be carried to a chamber, all compressing clothing 
being removed, while cautious efforts by dry friction are instituted 
to restore the circulation. If deglutition be at all possible, the 
administration from time to time of small quantities of some mild 
stimulant is advisable. Gentle excitation by means of smelling salts 
to the nose, warm water to the feet, are at times permissible ; but 
the greatest care should be exercised in employing such remedies 
not to induce inflammation, since the impaired sensibility of the 
patient is a deceptive guide. Cold lotions may be applied to the 
head, and absolute quiet must be enforced. Bleeding in this 
stage is injurious, but in that of violent reaction it is a valuable 
aid in treatment, and may with benefit be employed both gene- 
rally and locally. Opium is also useful, and may be conjoined with 
tartar emetic or veratrum viride in reducing the force of the 
circulation. After the reactionary stage has passed, danger is yet 
to be feared from a deceptive convalescence. The brain recovers 
slowdy from its shock, while at the same time, the patient, feeling 
perfectly well, is apt to exhaust its already impaired functions by 
a too rapid return to active life. Violent inflammation is in this 
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way liable to recur, and death may be the penalty. The surgeon 
cannot be too guarded in giving an opinion witb respect to tins 
stage of convalescence, or too particular in his advice to the patient. 

Compression. 

Compression of brain is occasioned by the pressure of depressed 
bone, extra vasated blood, pus, or more rarely of foreign bodies. 
Symptoms of compression are insensibility, almost always complete, 
pallor, and stertorous respiration. The eyes are fixed, pupils 
dilated, pulse full, soft, and slow, and the bowels torpid or relaxed. 
Conjoined to these symptoms there may be paralysis of the op- 
posite side. When compression is immediate, it is commonly the 
result of depression of bone. When extravasation of blood is the 
occasion of the condition, it often ensues within a half hour from 
the inception of injury, or it may not come on until after reaction 
has set in. The blood very commonly comes from ruptured vessels 
of the pia mater, in which case the clot will lie within the mem- 
branes. It may also appear in the subarachnoid space, ventricle, 
or brain substance. 

Treatment. — The loose fragments are to be removed ; the de- 
pressed portions immediately elevated, or the skull trephined (see 
Fracture of Skull), while cold is applied to the head, and the bowels 
are freely opened. The patient is to be placed on low diet and 
removed from all causes of excitement. 

For relief of compression from the presence of a clot no cer- 
tain means present themselves. Should the clot be small, it may 
possibly in time be absorbed, but this is rarely the case, and the 
compression continuing is finally destructive of life. The applica- 
tion of the trephine invites but little encouragement, for there are 
no means of ascertaining the exact locality of the clot, or even, 
if fortunately removed by this means, of preventing its recurrence. 
Compression from formation of pus is of later date than that from 
other causes. Generally a week or fortnight, or even a longer 
time, intervenes between the time of injury and that of its forma- 
tion The fluid may exist between the dura mater and skull, or, 
as is more often the case, in the substance of the anterior or middle 
cerebral lobes. It is apt to be associated with effusion. Cerebral 
abscess occasionally arises from blows to the skull insufficient to 
fracture it. Trephining presents the only means of cure of this. 
The instrument should be applied over the seat of original injury 
with the hope of disclosing the purulent collection. When the pus 
is known to be located within the brain itself, an attempt to reach 
it by incision is justifiable. 

Fracture of the Skull. 

Fracture of the skull is of frequent occurrence It tooaramrag 
occasioned either by direct violence or by a sh ock t^raaitted 
through the spinal column. Fractures of the are pranged 
for convenience into two groups. Fracture mvotangboth plates 
of the skull, such as simple fractures, and compound ftacti ire , and 
fractures involving one plate only. n ^^fnt the site of 

is either fissured, or there is depression of both tables at the site ot 

70 
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injury. In the latter instance symptoms of compression are likely 
to follow. 

Fracture of either table alone is extremely rare, and can occur 
only in the adult in whom the diploic structure is developed, 
Lesion of the inner table is tbe more serious of the two varieties. 
It is generally the result of contusion from a bullet or some similar 
missile, and the depressed fragments of the; inner table are always 
larger than the contused area without. Early trephining affords 
the only means of cure. 

Compound fractures are recognized when the scalp is wounded 
admitting air to the parts involved. They may be cither fissured, 
depressed, or comminuted. The degree of violence requisite to 
create a compound fracture often produces the latter form, and 
the consequent dangers of extensive Lesion ensue. The more con- 
spicuous of these are shock from which the patient may never 
recover — inflammation, which may rapidly extend itself over the 
membranes of the brain — and after its subsidence, or associated 
with it, protrusion of the brain substance. 

A fracture at the base of the skull is either simple or compound. 
It is the result of a fall from a height, the force of the blow being 
received upon the vertex. The vault of the cranium may escape 
while its hase is extensively fissured. The petrous portion of the 
temporal bone, the ethmoid bone, and the basilar process of the 
occipital bone, are frequently the sites of injury. The symptoms 
are those of concussion and compression, which come on rapidly 
and commonly are persistent. 

Hemorrhage, either in the form of ecchymosis, as around the 
eye, or at the pharynx, or free bleeding from the nose, mouth, ami 
ears, is not uncommon. Then; is often seen flowing from the exter- 
nal ear a quantity of serous fluid, varying in quantity from a few 
drachms to live ounces daily. This is supposed to he derived from 
the subarachnoid space, and is one of the most marked symptoms 
of the lesion. The accident is almost always fatal. No means of 
arousing the sufl'erer are effectual. The treatment should be that 
of concussion and compression. 

A punctured fracture is the result of a wound received from a 
dirk, piece of brick, bayonet, etc., penetrating the skull, and de- 
pressing both tables. The injury is apparently slight, though in 
reality serious. The propriety of trephining may be so apparent 
that the operation is to be performed at once, even though there be 
no decidedly untoward symptoms. But in whatever manner the 
skull may be injured, a prognosis should be cautiously given. 
Death often follows simple, undepressed fracture — abscess of the 
brain may ensue upon a contusion of the vertex. On the other 
hand, recoveries have occurred where great comminution of skull 
with loss of brain substance has been sustained. 

Gunshot wounds of the head are not always, though generally, 
fatal. A bullet may pass around the skull without penetrating it ; 
or it may pass through some parts of it without wounding the 
brain. No search for a ball is proper in the head, chest, or abdo- 
men ; but any foreign body, when discovered and accessible, 
should be removed. 

Owing to the semi-membranous condition of the bones of the 
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vertex of young subjects, the force which would produce fracture 
ill the adult hen; results in depression. Instances of this kind 
^eating extraordinary deformity, are on record. As a rule, such 
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cases do well, the resiliency of the parts involved in a short time 
restoring the natural contour of the skull, with relief of all symp- 
toms of compression. 

Trephining. 

The conditions requiring this procedure may be summed up as 
follows : — 

" 1. Simple fracture with depression when the symptoms of 
compression persist after medication. 

" 2. Compound fracture with depression, without symptoms of 
compression. 

" 3. Punctured fractures. 

"4. Extravasation of blood, for- 
mation of pus, epilepsy." — (Gross.) 

The operation is performed, after 
the scalp is shaved, and the pa- 
tient placed upon a table in the 
recumbent posture, by a crucial, 
T-shaped, V-shaped, or semicircular 
incision (the choice being determin- 
ed by circumstances), made over or 
near the site of injury, down to the 
bone. The flaps are then drawn to 
the sides of the wound and carefully 
protected during the subsequent 
stages of the operation. In cases 
of compound fracture, before the 
instrument is applied, depressed 
fragments should be removed by the 
elevator, and any sharp angle of 
bone removed with the Hey's saw. 
These preliminary steps having 
been taken, the crown of the tre- 
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phine is placed upon the desired spot (Fig. 372), avoiding the 
direction of the large venous sinuses and the great meningeal 
artery, and a semirotary motion alternating from right to left 
and trom left to right is effected, the pin within the crown having 
previously been slightly extended beyond the sawing surface. 
As soon as a fair lodgment is effected, the pin is withdrawn to 
avoid injury to the meninges, but the to-and-fro motion is con- 
tinued until the entire thickness of the bone is traversed. The 
sawdust should be removed from time to time from the wound 
with a brush, and its depth occasionally ascertained by a tooth- 
pick. Care must be taken when approaching the brain to exert 
no pressure upon the instrument, and to so manipulate it as to 
effect division of the inner table simultaneously at all points. In 
trephining over the frontal sinus, which should if possible be 
avoided, the outer opening is to be made larger than the inner. 
Trephining is resorted to only under the most desperate circum- 
stances. The mortality from the operation is in consequence very 
great. Tn the hospitals of Europe, it is reported, it is almost 
invariably fatal. In this country, it is estimated to be fatal in 
three out of every four cases. But in spite of these fearful resuRs 
the trephine in the hands of the judicious surgeon is an invalu- 
able instrument, and has doubtless saved many lives. 



CHAPTER VI. 

AFFECTIONS OF THE EYE. 

Diseases of the Eyelids. 

Hordeolum or stye is a small boil situated at the, edge of the eye- 
lid. It oftener occurs in the young than in the old, and in the 
female than in the male. Persons ot a strumous constitution are 
prone to the disease. It is frequently accompanied by disorder 
of the digestive organs. 

Treatment. — When merely threatening to form, a stye may 
sometimes be dissipated by the gentle but repeated application of 
ice to the part. If this fail, then suppuration should be encouraged 
by warm fomentations. Pustules should be opened as soon u 
formed. Regulation of the diet is the best preventive. 

Ophthalmia tarsi, or inflammation of the eyelids, is most fre- 
quently met with in a subacute or chronic form. It is commonly 
seen in scrofulous children, in whom the lids become red ana 
thickened, and muco-purulent matter accumulates at the roots of 
the lashes. The eyelids are glued together in the morning. 
There may be an excessive flow of tears, or the eye may become 
dry, especially towards evening. The lashes often become loose 
and fall out ; or may be turned inward (trichiasis), irritating the 
conjunctiva. 

Treatment. — This consists in the removal of all sources of 
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irritation ; by warm fomentations to the lids, and application of 
carbonate of lead, diluted red precipitate, or citrine ointments. 
Iodide of potassium or syr. iodide of iron internally is found use- 
ful. A few drops of the solution of sulphate of atropia, gr. ss — gr. 
j to the ounce, will temporarily relieve the photophobia. 

Entropion. 

Entropion, or inversion of the lids, is the result of chronic gran- 
ular conjunctivitis, attended by intolerance of light. This pro- 
duces frequent spasmodic contractions of the orbicularis palpebra- 
rum muscle, the inner fibres of which are liable to turn the free 
edges of the tarsal cartilages upon themselves. The eyelashes 
thus excite constant irritation of the conjunctiva, resulting in in- 
flammation and corneal opacity. 

Treatment. — When inversion is dependent upon laxity of the 
tissues of the lid, the external application of collodion is at times 
sufficient to effect a cure. When, however, it follows upon gran- 
ular conjunctivitis of long standing, the removal of an elliptical 
portion of the skin of the affected lid, and the union of the edges 
of the wound by suture, is the best operative procedure. 

Ectropion. 

Ectropion, or eversion of the lids, may arise either from inflam- 
mation (when it is owing to excessive contraction of the inner fibres 
of the orbicularis with a relaxed condition of the lids), or from 
burns or wounds. The former variety is amenable to the treat- 
ment for inflammation ; the latter requires operative interference, 
which consists in freeing the lid from its cicatricial attachments, 
and excising a flap of its redundant tissue. 

Ptosis, or inability to raise the upper lid, may be dependent upon 
inflammation in traumatic injury, or upon paralysis of motion. 

Treatment.— Varies with the nature of the disease. Elec- 
tricity, tonics, and stimulating applications are indicated for the 
forms originating from idiopathic causes. When the lid falls from 
enlargement, or from induration, an elliptical portion of the integu- 
ment may be excised. 

Obstruction of Lachrymal Duct. 

The ductus ad nasum, by chronic inflammation of its walls, or by 
the presence of inspissated mucus, or a detached eyelash, may be- 
come partially or completely closed. As a consequence the tears 
collect in the lachrymal sac at the inner can thus, from which on 
pressure they appear through the puncta. Inflammation is apt to 
follow, and to terminate in an abscess, which opens through the 
Skin. The opening after the free exit of pus may gradually close, 
though most generally (owing to the persistence of the obstruc- 
tion, more particularly if it be associated with disease of the 
bones, or nasal polvpus) it remains open. Lachrymal fistula, as 
the disease is now called, is recognized by the presence of a minute 
opening beneath the tendon of the orbicularis muscle, surrounded 
by a bluish-red areola. The tears constantly flow over the cheek, 
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the eye is subject to more or less irritation, and the sac itself is 
liable to be the seat of repeated abscesses. 

Treatment. — When the obstruction is dependent upon chronic 
inflammation of the duct, it should be met by local applications of 
dilute tincture of iodine ; while attention is paid to the general 
health. When, however, the calibre of the duct is constricted by 
the product of inflammation, its dilatation by instruments presents 
the only means of relief. 

A permanent style may be introduced into the canal by opening 
the sac from above. To perform this operation, the patient utfl 

Fig. 373. Fig. 374 



upon a chair, with his head supported upon the breast of the sur- 
geon. Making the tendon of the orbicularis tense by pulling 
upon the outer angle, a straight bistoury (Fig. 374), with its cut- 
ting edge directed outwards, is passed beneath the tendo oculi 
obliquely downwards and inwards. Then by bringing the handle 
inwards and forwards, the duct is entered. The style (Fig. .'57:!) 
which should have an extended top to prevent it falling into the 
nose, is then inserted into the duct at the same time that the knife 
is withdrawn. This procedure failing to effect a cure, obliteration 
of the sac by cauterization may be advisable. Slitting up the lower 
lachrymal canaliculus upon a director, permitting ready passage of 
probes of different sizes into the nasal duct, is an operation which 
has recently met with favor. 



Strabismus or squint is a want of parallelism in the position 
and motion of the eyes. It may be dependent upon disease of 
the brain, but is most generally a local disorder due to paralysis 
of the antagonizing muscle, or 'spasm of the one immediately in- 
volved. The eye may be turned inwards (convergens), outwards 
(divergens), upwards, or downwards. The first two named are the 
more common forms. 

Treatment.— Consists in cutting the tendon of the contracted 
muscle causing the aberration. If the operation be for internal 
strabismus, a fold of conjunctiva, in about the position of the 
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semilunar fold, is raised by means of a pair of fixation forceps, 
in such a manner that the elevated portion will be oblique to the 
line of the caruncle. Care being taken to secure the subconjunctival 
connective tissue in the blades of the forceps, the fold is freely 
divided by a pair of blunt-pointed scissors. The tendon of the 
muscle is then drawn out upon a blunt hook, and its division 
effected by the scissors. The operation for divergent strabismus 
requires a freer division of the conjunctival tissues. The after- 
treatment consists in bathing the eye in cold water, and enforcing 
rest for a few days. The lids may be closed by isinglass plaster. ° 

Conjunctivitis. 

Conjunctivitis, ophthalmia, is recognized by the injection of the 
sclerotic and the uniform redness of the palpebral conjunctival 
linings. The membrane is swollen, especially the ocular portion, 
while the lids are red and tumefied. Lachrymation, intolerance 
of light, and a sensation as though there was sand in the eyes, 
. are generally constant symptoms. The pain is slight, except in 
some cases, when it becomes marked. The altered character of 
the secretion of the conjunctiva may vary from that of a watery 
fluid to a decided muco-purulent discharge. 

Treatment. — Perfect rest of the affected organ, with appli- 
cation of a solution of nitrate of silver, gr. ij to gr. v to the ounce, 
with cold cream or ointment of carbonate of lead applied to the 
litis at night to prevent their adhesion, generally suffices to cure 
the milder forms of the disease. In cases accompanied by con- 
stitutional disturbance, the treatment may be commenced by mild 
purgation, and inducing free action of the skin. Counter-irritation 
and local depletion are rarely called for. 

Purulent conjunctivitis is a term applied to those forms of oph- 
thalmia accompanied from the first with a profuse purulent dis- 
charge. The conjunctivitis of new-born children is of this type. 
The eyelids become greatly swollen and closed. The conjunctiva is 
much tumefied, the cornea is liable to become opaque and to ulcerate, 
while the pain is extreme. The ophthalmia of tropical countries, 
Egyptian ophthalmia, may appear epidemically, and is seen in its 
most violent form in bivouacs and crowded cities. In addition to 
the symptoms above described, it presents a marked tendency to 
ulceration, softening, and gangrene. Its ravages, under favorable 
conditions for its development, are frightful, many dying of the 
disease, and the majority of the survivors becoming permanently 
blind. 

Gonorrhceal ophthalmia is a phase of conjunctivitis observed in 
patients affected with gonorrhoea, and is believed to be caused by 
the inoculation of the eyes with the specific urethral discharge. It 
is sometimes associated with rheumatism. 

Treatment — must be active. Application to the eye of strong 
solutions of nitrate of silver, ten to thirty grains to the "ounce, with 
cooling lotions, such as white of raw egg, solution of elm bark, 
alum curd, etc.', are the local remedies relied upon. The purulent 
matter should be prevented from accumulating within the lids by 
the frequent in jection of tepid water or milk, by means of a syringe. 
The general strength must be supported by tonics, nutritious diet, 
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and moderate stimulation. The discharge is inoculable, and care 
should be taken not to transmit the disease to other patients. 

Granular inflammation (granular lids) is due to the roughened 
condition of the palpebral conjunctiva, dependent u] the pre- 
sence of minute elevations. These resemble the granulations of an 
ulcer, but in reality are villus-like growths of the membrane itself, 
or, in its chronic forms, a nodular condition of the sub-conjunctivai 
layer. They are more abundant upon the upper than the lower 
lid. and are liable, if neglected, to occasion permanent loss of sight, 
by rendering the cornea opaque. 

Treatment. — If the granulations be exceedingly abundant, 
evert the lid, and apply upon the surface thus exposed the solid 
stick of sulphate of copper. The case should be treated as one 
of simple conjunctivitis. Strong solutions of nitrate of Bilver, or 
the employment of the sulphate of copper alone, suffice for the cure 
of milder cases. Scarification of the lids is productive of tem- 
porary relief. External application of ointment or cerate of 
carbonate of lead may do considerable good. In the event of 
failure from these; methods, the use of liquor potassa- may prove 
efficient. Drinking spirituous liquors and smoking tobacco must 
be strictly prohibited. The disease is very intractable and liable 
to recur. 

Symblepharon. 

Symblepharon is union of the eyelid to the eyeball, the result 
of cicatrization. Relief is obtained by an operation Consisting 
in separating the adhesions covering the open surface by a still h 
in the conjunctiva, while the detached tissue is drawn outward, 
and made to unite at the canthus through its retention then l y 
ligature. 

Sclerotitis. 

Sclerotitis, or inflammation of the fibrous coat of the eye, is 
rarely seen uncomplicated with other disease. It is often of a 
rheumatic or gouty nature. It is recognized by acute deep-seat* 'I 
throbbing pain and photophobia, by the bluish, pink, or lilac 
appearance of the sclerotica, and by the fixed minute vessels whii b 
radiate in parallel lines from the cornea. The inflammation is 
accompanied by increased flow of tears, to which, at times, a 
mucoid discharge is added. The eyelids are rarely involved. 
Chronic sclerotitis keeps close to the corneal margin. It is gene- 
rally of rheumatic origin. 

Treatment. — Constitutional tendencies should be early recog- 
nized, and met accordingly. Simple sclerotitis is treated by ano- 
dyne applications, such as a liniment of chloroform and olive oil, 
or ointment of belladonna, around the eye, and steam of water 
direct to its ball. 

The exhibition of opiates, purgatives, and the induction of 
diaphoresis, are often indicated. 

Corneltis. 

Corneitis, or keratitis, is recognized by a superficial zone-like 
layer of enlarged vessels at the edge of the cornea, and a cloudy hue 



PTERYGIUM 



— ARCUS SENILIS. 



837 



of the whole texture. It may run on to purulent infiltration 
(onyx), and subsiding, leave opacity and ulceration as sequela? • or 
pus may enter the anterior chamber of the aqueous humor, when 
it is called hypopion. It is often symptomatic of hereditary syphilis 
when the vascular engorgement is more marked and deeper seated! 
This variety is constantly associated with an imperfect develop- 
ment of the enamel of the teeth, particularly that of the incisors 
which present contracted crowns and notched ed^es. 

Treatment.— Same as in the above acute affections of the eye. 
Corneal abscess may be punctured. Opacity is met locally by 
weak solutions of nitrate of silver and sulphate of atropia, sulphate 
of cadmium, or a weak ointment of the oxide of zinc. Internally 
chalybeates and iodide of potassium are indicated. 

Pterygium. 

This is a growth upon the conjunctiva, mostly fan-shaped be- 
tween the nasal side of the 
surface of the eye and the 
cornea, over a part of 
which it may extend. 
Treatment. — Excision 
or dissection away from 
its base ; or removal by 
strangulation by means of 
two or three ligatures ; or 
transplantation of the cor- 
neal end, which is turned 
back and fixed in an in- 
cision of the lower portion 
of the conjunctiva by 
means of a delicate suture. 

Staphyloma. 

Staphyloma, an enlarge- 
ment of the cornea, and 
its protrusion beyond the 
eyelids, may be the result 
of inflammation or hyper- 
trophy. In the latter case, 
it is symmetrical. It is 
of two forms, conical and spherical. Staphyloma or prolapsus of 
the iris also may occur. 

The palliative treatment is discouraging. Sometimes the pro- 
jecting part may be removed by excision, strangulation, or seton. 
When fully formed— the sight being frequently destroyed— the 
patient is made more comfortable by partial excision of the eyeball. 

Arcus Senilis. 

Arms senilis is fatty degeneration of the margin of the cornea. 
It is found in old persons, and is often accompanied by similar 
changes elsewhere. There is no cure. 
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The Ophthalmoscope. 



For the appreciation of diseased conditions of the interior of 
the eye a knowledge of the use of the ophthalmoscope becomes 
necessary. The instrument is a contrivance by whose aid the dark 
hackground of the eye may be lighted up, and its delicate tissui B 
accurately inspected. The instrument invented by Dr. Anagnos- 
takis is the one most commonly employed in this country. 11 it 
essentially consists of a lens and of a concave circular mirror, 



of water having been applied to the eve several hours before. The 
room being darkened and the patient seated, the lamp should W 
placed near the head of the patient, on the same side as the « v 
to be examined, so far back as to leave the cornea in shadow. It 
is also important that the name, the eye of the patient, and the 
eye of the observer should be all at the same level. The observer 
now takes the concave mirror in the hand that is on the side 
towards the lamp, places its edge against the superior margin of 
his orbit, and looks through the perforation at the eye to be ex- 
amined ; he then causes the mirror to turn a little on its vertical 
axis, until the inverted image of the flame is cast upon the eve 
under examination, the pupil of which will then return a more or 
less intense reddish or whitish glow. For a general inspection of 
the refracting media, it will be sufficient to look at the eye from 
different directions and cause it to make slight movements up- 
wards, downwards, and to either side. If no diseased conditions 
be apparent, the observer proceeds to examine the inverted image 
of the fundus. For this purpose he takes a biconvex lens of 2" 
or 3" focal length, in the thumb and index of his free hand, rests 
his little finger upon the forehead of the patient, and brings the 
lens in front of the examined eye, so that the light from the m i i n iff, 
passing through the lens, will be concentrated upon the pupil. The 
actual inverted image of the fundus will now be formed betwixt the 
lens and the eye, and in the focus of the former ; and to render it 
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about two inches in diameter, 
perforated in the centre by a 
small hole ; to the back of 
which is fitted a plate of black- 
ened copper, the whole being 
inclosed in a brass ring and 
mounted upon a short handle." 
— (Gross.) "In order to effect 
a satisfactory examination of 
the eye with the ophthalmo- 
scope it is essential to ha ve a 
good light. Artificial light, as 
that from an oil or gas lamp, 
is practically the best. In pre- 
paring the patient for an ex- 
amination, the pupil should be 
dilated by atropia : a small 
quantity of a solution contain- 
ing one-twentieth of a grain 
of the alkaloid to the ounce 
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visible, the observer must usually move his head somewhat farther 
back. The first object to be sought within the eye is the entrance 
of the optic nerve. Sometimes before its white surface becomes 
visible, darker streaks may be seen traversiug a bright red ground. 

Fig. 377. 




Those will he the vessels that proceed from the entrance itself, and 
by following one of them, in the direction of its increasing thick- 
ness, towards the inner and inferior parts of the eye, by move- 
ments of the observer and mirror in the opposite directions, the 
white surface of the optic-disk will presently be perceived. After 
inspection of the nerve surface, attention should next be. directed 
to the vessels, to observe whether they present a normal condition 
at their place of entrance, to note their course over the white disk, 
and their conduct at and after passing to the red background. 
After the vessels, should be observed the transparency of the re- 
tina, its relations to the choroid ; and then the observer should 
return to a more careful and accurate study of the entrance of the 
nerve. Lastly follows the inspection of the refractory media, the 
vitreous body, the crystalline lens, the cornea, and then that of the 
iris."— (Zander.) 
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Iritis. 

Iritis is apt to commence insidiously. Slight pain and intole- 
rance of light are early symptoms, followed by diminution in size 
and change of form of the pupil, owing to its adhesion at one point 
to the capsule of the lens and its irregular dilatation at another. 
Sulphate of atropia is useful in aiding us to detect this condi- 
tion. The iris is of a faint rose or deep cinnamon color. The 
sight is impaired. The pain is worse at night. Idiopathic iritis 
is often of syphilitic origin. 

Treatment. — The pupil should from the first be dilated with 
atropia. For this, a solution of from two to four grains in the 
ounce may be dropped into the eye thrice daily. Local depletion 
from the temples by leeches, and the use of warm fomentations, 
are also recommended. Mercury pushed to slight ptyalism is re- 
commended by some, at least in syphilitic iritis. After the acute 
symptoms have subsided, iodide of potassium should be given in 
two to five grain doses three times a day. When the iris by in- 
flammatory change has become permanently contracted, the opera- 
tion of iridectomy may be performed. This consists of opening the 
anterior chamber of the eye through the cornea, drawing out, hy 
means of a delicate hook, a portion of the iris, and effecting its 
excision by the scissors. 

Cataract. 

Cataract is "an opacity of the crystalline lens, of its capsule, or 
of both." The first is called lenticular, the second capsular, and 
the third lenticulo-capsular : the last named is the most common. 
Cataract exists at any age, and may even be congenital. But it 
is most commonly met with after the fifteenth year. Cataract is 
generally whitish with varying shades, in different cases, of gray- 
ish, yellowish, and greenish ; the capsular form is apt to be lighter 
than the lenticular. It varies in consistency from a milk-like 
fluid to the consistency of cartilage — hence we have hard and 
soft cataracts. The former are bulky, of a light color, apt to 
be recent, not commonly symmetrical, and generally seen in sub- 
jects under fifty years of age ; the latter are small, of an amber 
color, and of long standing. A patient with cataract sees objects 
dimly ; better in subdued than bright lights, owing to the pupil 
being dilated under the former condition. By the use of the 
catoptric test, which consists in holding a lighted candle before 
the suspected organ, the examination being conducted in a dark 
room, the presence of a cataract can be with certainty determined. 
If the cornea and lens are unaffected, three images of the flame 
are seen : the first on the cornea, the second on the anterior surface 
of the lens, and the third on the concave surface of the posterior 
wall of the capsule. The second of these is inverted, and is entirely 
absent in cataract, while the third image, is indistinct. The de- 
gree of opacity can be best determined by means of oblique illu- 
mination by artificial light. Cataract is distinguished from 
amaurosis by the dimness of vision coming on slowly, by the, 
pupil responding to light, by the eye retaining its expression, hy 
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Tig. 378. 
A 



the absence of hemicrania, and by the negative signs obtained with 
the ophthalmoscope. 

Treatment.— Three operations for cataract are proposed : 1st 
Laceration.— This is performed by Hays' knife-needle (Fig. 378) 
which is inserted two and a half lines behind the 
cornea and below the horizontal diameter of the 
eye, directed forwards in front of the lens and its 
capsule, which is ruptured and the lens freely di- 
vided. Its fragments fall into the anterior chamber 
and are dissolved by the aqueous humor. This ope- 
ration is especially adapted for soft cataract. 2d. 
Coudiing.— This consists in pushing a spear-shaped 
curved needle across the coats of the eye two and a 
half lines behind the cornea, and carrying it in front 
of the cataract (Figs. 379, 380). The lens is then 
pressed downwards and backwards into the vitreous 
humor below the axis of vision. The presence of 

Fie. 379. 



Depression of Catabact. 

the displaced lens often acts as a foreign body in its 
new position, and sooner or later appears unchanged 
in its old place, or induces destructive retinitis. 
This operation is now but little practised. 3d. Ex- 
traction. — This is performed by Beer's or Von 
Graeffe's knife, which is inserted into the sclerotica 
one-twentieth of an inch from the cornea, the blade 
being kept on a plane with that of the iris. The 
knife is then pushed across the anterior chamber, 
and a corneal flap effected. The incision may be 
made either upwards or downwards, the latter, in the 
opinion of many surgeons, being preferable. The 
anterior wall of the capsule of the lens is then rup- 
tured, by means of a delicate narrow-shanked knife hats' Knipb- 
— the capsulatome — when by gentle pressure upon needle. 
the eyeball the lens slips out, or, what, perhaps, is 
better, is extracted by means .of the scoop, and removed through 
the corneal opening. The operation of iridectomy is ordinarily 
practised before incising the capsule. Von Graeffe's last operation 
was that of modified linear extraction, without a flap, the incision 
71 
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being made in the line of the curve of the eyeball. A vulcanite 
or tortoise-shell spoon is used to favor the escape of the lens, rather 
by pressure than traction. This is perhaps' the best operation 
for hard cataract, though the most difficult to perform. After 



Fig. 380. 




Suction of the Cornea. 



operation for cataract the lids should be closed with isinglass 
plaster, a quantity of lint placed over the eye, and a light bandage 
applied. It is good practice not to remove the dressings until the 
fourth or the fifth day. 

Amaurosis. 

Diseases of the inner tunics of the eyeball were, prior to the dis- 
covery of the ophthalmoscope, confounded under the name of 
amaurosis. Retinitis, choroiditis, fatty and pigmental degenera- 
tions, retinal dropsy, and many other diseases now known to be 
distinct, were here included. In many the symptoms are not well 
defined, and the morbid condition is recognized only by its objective 
signs. In some acute forms of retinitis and choroiditis, however, 
the rational signs are more prominent. In the former there are at 
times local pain, excessive intolerance of light, scintillations — 
flashes of light, and luminous grotesque objects floating before the 
vision. The pupils are contracted in the early stage, but become 
widely and permanently dilated as the disease is established. The 
disease is met with among persons habitually employing their 
eyes in the examination of minute objects, as watchmakers, micro- 
scopists, etc. In choroiditis there is less perception of luminous 
objects, the pain is dull and throbbing, and is apt to radiate in 
various directions, but more particularly towards the base of the 
brain. The iris is contracted irregularly, the eyeball is injected. 
Choroiditis is met with among students and literary men. Both 
forms of inflammation have a tendency to induce blindness, which 
indeed is too often the termination of all amaurotic affections. 
Nothing special needs to be said of their treatment. Antiphlogis- 
tics, when acute, or alteratives and tonics when chronic with at- 
tention to hygiene and diet, are the main features. In the chronic 
forms the prognosis is unfavorable. Temporary blindness, as tem- 
porary strabismus, may accompany some intestinal irritation, and 
subside with the removal of the cause. Amblyopia is dimness of 
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vision approaching amaurosis. Asthenopia is tveak sight, partial 
blindness following continued use of the eyes in looking at the 
same or similar objects, as in reading, writing, etc. It may de- 
pend upon fatigue of the muscles of direction of the eyeball, or of 
accommodation, or upon exhaustion of the sensibility of the retina 
or optic nerve. 

Glaucoma. 

Glaucoma is the result of a morbid process affecting all the 
tissues of the eye. It is characterized by an abnormal hardness 
of the eyeball, by formation of plastic matter upon the retina and 
choroid membrane, and their subsequent atrophy and softening. 
The symptoms are Hashes of light, persistent pain, gradual impair- 
ment of vision, haziness and flattening of cornea, loss of contrac- 
tility of iris, the pupil being permanently dilated, and of a grayish 
or grayish-green color. The lens may become cataractous. 

Treatment. — The operation of iridectomy should be performed 
early in the disease. About one-sixth of the entire curtain should 
be removed, through a corneal incision. The pain and tension 
decrease, and the progress of the affection is for the time checked. 
No prospect of cure can be entertained. 

Other terms in ophthalmology which require here to be only 
denned, are the following : Emmetropna is normal accommodation 
of sight; Myopia, near-sightedness; Hypermetropia (presbyopia), 
long-sightedness ; Astigmatism, unequal refraction in different 
parts of the eye ; Hemeralopia, day-sight or night-blindness ; Nyc- 
talopia, night-sight or day-blindness. 



CHAPTER VII. 

DISEASES AND INJURIES OF THE EAR. 

Wounds. 

In wounds of the external ear hemorrhage may be free. Com- 
pression is here more effectual than ligation. If the cartilage be 
cut, care should be taken to properly adjust the parts to prevent 
the formation of a permanent slit. 

Foreign Bodies. 

Foreign bodies and accumulation of wax in the external auditory 
tube are best removed by gently syringing with warm soapsuds. 
Occasionally the employment of a loop of fine silver wire may be 
requisite, care being observed in protecting the membrane of the 
tympanum from injury. To destroy insects, oil or mucilage should 
be poured in the ear, and the intruders may be afterwards removed 
by the syringe. 
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Tumors— Otorrhcea. 

Erectile tumors may be removed by caustics — chromic acid being 
the agent commonly preferred. Polypi are best treated by Strangu- 
lation. Otorrlioza generally depends upon an ulcerated tympanic 
membrane, and is apt to occur in young subjects of scrofulous 
parentage. The discharge is yellowish, of a creamy consistence, and 
has a peculiar offensive odor ; the hearing is dull. As a rule there 
is freedom from pain. In children, the morbid action, when exces- 
sive, is at times conducted to the meninges of brain, and death 
from this cause or from pyemia may ensue. 

Treatment is palliative. Injections of chlorinated soda, or 
solution of permanganate of potassium, should be freely used to 
correct the fetor ; and attempts may be made by application of 
nitrate of silver to the parts to promote reparative action. Sup- 
porting remedies, as cod-liver oil, iodide of iron, generous diet, 
etc., are almost always indicated. 

Deafness. 

Deafness may arise from disease of the nerve of hearing, or 
from a variety of causes obstructing or destroying the external or 
middle ear. These causes are due either to direct injuries or to dis- 
eased action. Among the more common of the latter group may 
be mentioned caries and necrosis of the temporal bone, chronic 
inflammation of the middle ear and Eustachian tube, and destruc- 
tion of the membrane of the tympanum. 

The treatment depends upon the nature of the cause. Nervous 
deafness is believed to be incurable ; deafness due to caries may 
be alleviated, though never entirely cured ; that from loss of tym- 
panic membrane may in a measure be relieved by the use of an 
artificial substitute ; that from thickening from chronic inflam- 
mation unaccompanied with structural change is more amenable 
to medication, and by judicious employment of mild astringent 
solutions thrown up into the ear by the Eustachian tube, the 
accumulations of mucus maybe removed and a healthy action 
may be set up in the tympanic mucous membrane. Eustachian 
catheterism consists in passing along the tube a peculiarly con- 
structed catheter, either for removing strictures or as a means of 
throwing fluids more readily into the chamber of the middle ear. 



CHAPTEE VIII. 

DISEASES AND INJURIES OF NOSE AND 
FACE. 

E pis taxis. 

Bleeding from the nose is produced by injury, plethora, or 
a diseased state of the mucous membrane. It can generally be 
arrested by cold water freely applied to the parts as well as to the 
head and nape of neck ; or local application of solutions of tannin, 
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alum, or persulphate of iron. These means failing, the nostrils 
should be plugged, both anterior and posterior nares being by this 
means completely closed. Bellocq's canula should be °used in 
serious cases, in order to apply a plug of lint, cotton, or spono-e to 
the posterior nares. It is threaded with a looped ligature°and 
passed through the nostril till the loop can be seized in the mouth, 
and the plug fastened to it and drawn back against the palate.' 
Then the instrument may be withdrawn, and the anterior ends 
of the ligature may be secured together. As a rule the plugs 
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should not be allowed to remain over forty-eight hours, to avoid 
inflammation and disturbance of the system from the remains of 
the hard clot. A patient having lost much blood must be enjoined 
to maintain the recumbent posture. 

Foreign bodies, such as peas, beans, beads, buttons, etc., are 
frequently thrust into the nasal cavity by children. They invari- 
ably excite more or less irritation as long as retained. They are, 
for the most part, readily removed by exploring instruments, after 
all clots of blood have been removed by careful syringing. If, 
however, the offending body cannot be seen, the sneezing excited 
by a pinch of snuff will often discharge it. 

Polypus. 

Polypes of the nose is of two kinds : gelatinoid, and fibrous. The 
former of these is the more common. It is of a whitish color, and 
spongy consistence, resembling an oyster, pendulous in the majority 
of instances from the superior turbinated bone, and is covered by 
a prolongation of the mucous membrane. It may exist simulta- 
neously in both nostrils. The latter form is generally found situ- 
ated farther back in the nasal cavity, is less movable than the 
gelatinoid, and is of a deep red or purple color. It is occasionally 
seen growing from the mucous membrane of the pharynx, having 
firm attachments to the base of skull, and is apt to assume malig- 
nant features. Polypus is attended by a sense of fulness about 
the nose, difficulty of breathing when the mouth is closed, snoring ; 
and, in its advanced stages, lachrymation, partial deafness, and 
giddiness. 

Treatment. — The gelatinoid polypus can be removed by tor- 
sion of its pedicle by a pair of slender curved forceps introduced 
through the anterior nares. It sometimes becomes difficult to 
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find the attachment, when the mass must he torn away piece- 
meal. Removal of the fibrous polyp is more difficult and apt in 
he accompanied with troublesome hemorrhage. Partial resection 
of the superior maxilla may become necessary. Malignant polypus, 
as a rule, is not amenable to treatment. 

Ozasna. 

This is a profuse discharge from the nose, having a peculiar 
fetor. It is always associated with diseased conditions of the, 
lining mucous membrane, and is very commonly the result of a 
scrofulous or syphilitic taint. Ulceration often coexists, ami in 
chronic cases the nasal septum and turbinated bones become in- 
volved. The supports of the nasal arch are thus impaired, the 
nasal bones become depressed, producing permanent deformity. 
The disease may occur either in the young or adult. 

Treatment is palliative. Stimulant and slightly astringent 
washes are employed to correct the ulcerative tendency ; ami 
when the seat of disease can be detected, topical use of nitrate of 
silver to the edges of the ulcers may be resorted to, either in 
strong solution or the solid stick. The fetor, which renders the 
patient disgusting both to himself and to those about him, is best 
allayed by injections of mild solutions of chlorinated soda, or per- 
manganate of potassium. Constitutional remedies, such as cod- 
liver oil, preparations of iron, and iodine, are of equal importance 
with local ones. 

Diseases of Antrum. 

Dropsy of the antrum, so called, is a retention of mucus in the 
antrum, producing deformity by raising the floor of the orbit, de- 
pressing the roof of the mouth, and inflating the side of the face ; 
the parts are indolent, semi-elastic, and crackle under pressure. 

Treatment. — Perforate the sinus at its most dependent, promi- 
nent part, and after the escape of its contents insert a pledget of 
lint to prevent premature closure. 

tSujipuration is often caused by the fang of a carious tooth 
pointing through the floor of the chamber. There is throbbing, 
lancinating pain ; and small quantities of pus occasionally passing 
into the nose give rise to an offensive discharge. The offending 
tooth should be extracted ; if the opening thus created be not 
sufficient, the cavity must be perforated through the alveolus, or 
from without, immediately above the second molar. Discharge 
of pus is facilitated by syringing with warm water. 

Tumors of the antrum may be enucleated by partial excision of 
the superior maxilla. When the bone itself is extensively involved, 
its entire extirpation may become necessary. The operat ion gene- 
rally performed is removal of the bone by separation with forceps 
at the malar and palatal region ; space being secured for manipu- 
lation by a flap of the cheek defined by a curvilinear incision 
extending from the angle of the mouth upwards and outwards to 
the zygomatic process. When necessary, this may be met by one 
extending horizontally beneath the orbit. Some authorities, to 
avoid dividing the facial nerve, prefer an incision made through 
the median line of the upper lip, circumscribing the nose to reach 
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the inner edge of orbit. Difficulty is often experienced in detach- 
ing the palatal extremity. This is best overcome by depression 
of the detached mass, while it is held for the purpose in a pair of 
stout toothed forceps. 

Epulis. 

This, one of the most frequent of the tumors of the mouth, is 
generally found upon the gum of the lower jaw, rarely being met 
with upon that of the upper. Generally of a fibrous nature, it may 
be hseniatoidal, and occasionally malignant. It presents a rounded, 
generally pedunculated tumor, of moderate size, somewhat elastic, 
but firm. It appears to be a product of the gingival tissue, though 
usually supposed to originate from the socket of a tooth. It mani- 
fests a strong tendency to recur. 

Treatment.— Consists in removing the mass, together with 
involved teeth, by two vertical incisions, met by a horizontal one 
below the level of the alveoli. 

Cystic Disease. 

Cystic disease of the lower jaw is a comparatively rare affection, 
and is more often seen in the adolescent than in the adult. The 
cyst may be single or multiple, and is generally placed upon the 
alveolar region. At times it occupies the position of the angle and 
ramus, where it has been mistaken for parotid tumor. 

Treatment. — Break down the walls of the cyst by pressure, 
and give exit to the contained fluid by small incisions. The dis- 
ease is not liable to recur. 

Alveolar Abscess. 

Suppuration about the root and socket of a tooth leads often- 
times to a fistulous opening, which, as a rule, is situated upon 
some point of the adjacent gum, when it is called parulis or gum 
boil. Rarely the pus finds an exit externally through the skin. 

Treatment. — The affected tooth should be removed; or if it be 
desirable to preserve it, the patient should be placed under the 
care of a surgeon dentist. 

Ranula. 

This is a tumor situated in the sublingual region. It is of a 
whitish color, tense, elastic, indistinctly fluctuating, and contains 
a thick albumen-like substance. It is believed by some to be a 
mucoid cyst, by others a dilatation of the duct of the sub-maxillary 
gland. It is generally about the size of a pigeon's egg— painless, 
but interferes with deglutition and pronunciation. 

Treatment. — Evacuation of its contents by a partial excision 
of the wall of the sac, and subsequent injection of tincture of 
iodine or other stimulating and astringent mixture. Extirpation 
is rarely practised. 

Lipoma. 

Lipoma is an hypertrophied condition of the skin with accumu- 
lation of adipose tissue of the apex and alee of the nose. It is 
almost entirely confined to elderly males, addicted to high living 
and wine-bibbing. 
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Treatment. — If the growth is of moderate size, change of life, 
active purgation, and painting the part with tincture of iodine are 
effective. But if the growth is excessive, its removal by the knife 
presents the only prospect of relief. 

Rodent Ulcer. 

Rodent ulcer is an affection of the face, probably cancerous, 
characterized by ulceration of the eyelid, cheek, or upper lip. 
The ulcer is of an irregular shape, though tending to oval; its 
base is apt to be uneven and excavated, but not nodular ; its walls 
are rounded. 

Treatment.— The parts should be extirpated by the knife or 
caustic. The disease is liable to recur. 

Rhinoplasty. 

Rhinoplasty, or that operation by which a new nose is fash- 
ioned, is performed in two ways, known as the Italian and Indian 
methods. In the Italian, the flap of skin from which the new 
organ is to be modelled is dissected from the arm of the patient, a 
narrow pedicle alone preserving the connection between it and the 
common integument. It is then placed over and coadaptcd to the 
freshened surface of the nasal region, and retained in position 
by the arm being elevated, and the hand held to the head by ap- 
propriate apparatus, until the parts have thoroughly united. The 
pedicle is then cut across, and the arm is allowed to resume its 
natural position. 

The Indian method — the one ordinarily practised — consists in 
removing from the forehead a cordiform flap of integument having 
its apex upwards and its pedicle downwards towards the nostrils. 
This, being dissected free, is twisted upon the narrow portion, and 
accommodated to the site of the new organ. The left side of the 
flap should be longer than the right, and in order to allow for con- 
traction of the flap it must be liberally proportioned. A flap a 
third larger than the apparent need, is not in excess. For del nils 
of this complicated operation standard works must be consulted. 

Salivary Fistula. 

Salivary fistula results from a wound or ulcer of Stcno's duct, 
and has been known to follow profuse ptyalism. The saliva, in- 
stead of entering the mouth, flows out upon the cheek. The 
object of treatment is to close the external opening, and perma- 
nently connect the duct with the mucous surface. This is best 
effected by paring the edges of the fistula with the knife, and ap- 
proximating them by suture, while the orifice of the duct is main- 
tained in a patulous condition by a pledget of lint. 

DISEASES AND INJURIES OF THE THROAT. 

Tonsillitis. 

Inflammation of the tonsils is recognized by swelling, pain, ami 
difficulty in deglutition. It is usually associated with inflamma- 
tion of the uvula and fauces. It should be combated by purga- 
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tives, leeches to the neck, application of nitrate of silver to the 
mucous surface, etc. .Should it become necessary to open an ab- 
scess of the tonsils, the point of the instrument should be directed 
inwards to avoid wounding the internal carotid artery. The ton- 
sil may become enlarged as a result of inflammation, but more 
often independently of it. The latter form is commonly seen in 
strumous children. The growth interferes with swallowing and 
breathing, and may occasionally produce deafness by pressure 
against the Eustachian tube. Attention to the general health 
may reduce the enlargement, especially if it be in association with 
disease of the lymphatics. In the event of failure of medication, 
the tonsil should be excised. This is best accomplished by draw- 
ing forward the gland by a tenaculum or forceps and cutting off" a 
portion of the protruding mass. The tonsilotome is for tins pur- 
pose preferred by some. It is not essential to remove the entire 
gland. 

Cleft Palate. 

This is a congenital deformity due to the incomplete approxima- 
tion of the lateral halves of the palate. It may be confined to a 
portion of the soft palate, or may extend along the roof of the 
mouth and involve the alveolar region. Cleft palate interferes 
with suction, deglutition, and, when marked, with mastication. 
The speech is guttural and nasal. When the fissure is extensive 
and indicates much absence of bone, the only treatment advisable 
is the employment of a silver or vulcanized plate moulded to the 
contour of the palate and retained in position by the teeth and 
gums. Such a plate is known as an obturator, and can be best 
furnished by the dentist. When the slit is smaller, and either 
confined to the soft palate or found involving the hard palate to a 
moderate degree, the operation of staphyloraphy may be attempt- 
ed. This consists in freshening the edges of the fissure and 
uniting them with suture. In order to render the naturally irrita- 
ble parts indifferent to handling they should be systematically 
manipulated for some time before the operation. Division of the 
levator-palati and palatopharyngeal muscles prevents retractility 
of the palate, and facilitates the operation. When the fissure 
involves the hard palate, the adjacent mucous membrane may be 
employed in closing it. To this end, the tissues on either side of 
the cleft are dissected from their bony attachments as far as may 
be required, which, in many instances, may be quite to the base 
of the alveolar processes, and the two pendent flaps are then 
united by suture in the median line. 
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CHAPTER IX. 

SURGICAL AFFECTIONS OF THE NECK 
AND THROAT. 

Stricture of the (Esophagus. 

Tins may be spasmodic or organic. Spasmodic stricture is de- 
pendent upon derangement of the nervous system, and is confined 
for the most part to children and hysterical females. It is best 
relieved by antispasmodics, and tonics. Organic stricture is the 
result of inflammation in the mucous and submucous coats, very 
generally produced by the action of hot water or acrid liquids, 
and is commonly seen at that portion of the gullet behind the 
cricoid cartilage. 

The prominent symptoms are difficult deglutition, uneasy sensa- 
tions about the neck, regurgitation of fluids, impossibility of swal- 
lowing solid articles of food, etc. Dyspepsia, constipation, and 
emaciation become, naturally, accompaniments of the disease. 
Death from exhaustion may ensue. 

The treatment should consist of gradual dilatation of the 
stricture with bougies, while the strength is supported by careful 
attention to diet. An alterative course of medication followed by 
tonics is commonly indicated. 

Foreign Bodies in the (Esophagus. 

These consist of a variety of objects, such as fish-bones, fruit- 
stones, coins, artificial teeth, etc. 

Treatment. — Placing the patient in a sitting position in a good 
light, an attempt should be made to discover the position of the 
body. If lodged in the upper portion of the tube it may be 
secured by the finger and at once withdrawn. When beyond such 
a point the dressing forceps, or, what is better, the curved oesopha- 
geal forceps, may be employed to effect extraction. Should it lie 
impracticable to afford relief in this way, an emetic should he 
given, hoping that in the act of vomiting the body may be ejected. 
CEsophagotomy is an operation proposed to remove an immovably 
fixed obstruction. The incision, several inches in length, should 
be made opposite the foreign body, between the sterno-mastoid 
muscle and trachea, care being taken to protect the carotid artery, 
the pneumogastric nerve and its recurrent branch from injury. 
The oesophagus should be opened to as small an extent as possible, 
and the foreign body withdrawn with finger or forceps as may be 
most convenient. 
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DISEASES AND INJURIES OF THE AIR PASSAGES. 

In the successful treatment of these affections an acquaintance 
with the laryngoscope is necessary. This instrument, as perfected 
byCzermak in 1857, is designed, by means of a strong light thrown 
upon the parts, to reflect an image of the glottis and Interior of the 
larynx to the eye of the observer. As modified and in general use, 
the instrument and accessories comprise a lamp with an ar^and 
burner ; a condensing lens ; a reflector fixed to the forehead of the 
operator by means of a band encircling the head ; and a number of 
small mirrors of various forms and sizes, mounted upon handles. 
The patient is seated beside the lamp, which is so arranged that 
the light is thrown directly forward through the lens, to be re- 
flected from the mirror on the head of the surgeon. The mouth 
being held widely open, the rays of light thus reflected are thrown 
upon the glottis, and then, by means of one of the small mirrors, 
previously warmed, held over the parts, a very satisfactory view 
of the epiglottis, glottis, interior of larynx, and even the tracheal 
tube can be obtained. 

CEdema of the Larynx. 

The parts commonly affected are the lips of the glottis with the 
epiglottis. The pharynx is always more or less involved. This 
condition is marked by fits of coughing, difficulty of breathing, and 
at times impending suffocation, etc. 

Treatment. — The use of local depletion and purgatives is 
generally indicated. Scarification of the parts may be practised 
where immediate relief is called for. Astringent washes may be 
employed with benefit ; that of a strong solution of nitrate of silver 
being perhaps the best. Should the danger of suffocation at any 
time become imminent, the surgeon should not hesitate to perform 
tracheotomy. 

Scalds are more frequent among children, and are occasioned b}' 
inhalation of steam, or contact of hot fluids. Death is apt to ensue 
from spasm of the glottis or inflammation. Purgatives and demul- 
cents with local depletion are indicated. Resort to tracheotomy 
affords the last chance for relief in desperate cases. 

Foreign Bodies. 

Small substances, such as cherry-stones, grains of corn, water- 
melon seeds, pieces of wood, etc., when held in the mouth, are 
sometimes drawn into the larynx or trachea during a full inspira- 
tory effort, as in sudden laughter. Such an object, when lodged 
within the rima glottidis, may at once be removed with but little 
trouble ; but when thrown within the trachea serious consequences 
follow if it be not thrown off or extracted. The accident is inva- 
riably followed by severe spasmodic coughing, which continues 
with little cessation until the irritability of the parts is m a 
measure obtunded and the patient exhausted. The coughing, hew- 
ever, continues at irregular intervals, and is productive of loss ot 
sleep, great irritability, emaciation, and general malaise. Some- 
times the body lodges in one of the bronchial tubes (generally the 
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right), which is consequently in a measure occluded, and the lung 
of the corresponding side is rendered impermeable to air. 

Treatment. — If the foreign body be not ejected by the ensuing 
convulsive coughing, laryngotomy or tracheotomy should be at 
once performed, particularly if the object be of a seed-like nature, 
which, swelling with moisture, becomes in a short time increased 
in size and more difficult to dislodge. 

Laryngotomy. 

This is performed by making a longitudinal incision one inch 
and a half long, in the median line, dividing skin, cervical fascia, 
and crico-thyroid membrane. The crico-thyroid artery may re- 
quire division and ligation. 

Tracheotomy. 

A superficial incision is made from the base of the cricoid cartilage 
to within an inch of the sternum. The stcrno-thyroid and sterno- 
hyoid muscles are next separated from one another, and the cervical 
fascia and thyroid plexus of veins beneath are exposed. The veins 
are to be carefully protected or ligated, and the trachea opened from 
below upwards to the extent of three rings. If after the removal 
of the body the larynx be clear, the wound can be closed. But 
should the larynx be obstructed, by the impacted foreign body, 
pseudo-membrane, or other substance, the opening must be pre- 
vented from healing. For this purpose a silver tube is inserted 
into the trachea, furnished with a shoulder by which it is retained 
in position. This serves as a sheath for a second tube, through 
which breathing is effected, and which is only removed when 
clogged with mucus or in other ways obstructed. 

Wounds of Neck. 

"Wounds of the neck offer a few peculiarities on account of the 
important vessels and nerves traversing the region. The most 
important injuries here sustained are wounds resulting from 
attempts at suicide by "cutting the throat." These, although 
resulting in frightful lesions from the extent of tissue involved, 
not unfrequently prove abortive. The sufferer, from his ignorance 
of the importance of the structures he divides, oftentimes merely 
opens the larynx or trachea, without severing any important nerve 
or artery. Hemorrhage in such cases is often profuse, and is 
generally seen to arise from the lingual or thyroid .arteries. 

Treatment.— All bleeding points should be ligated. If the 
pharynx or oesophagus be wounded, food must be administered 
through a tube inserted by the mouth. The edges of the wound 
should be united, and protected by a light dressing. After the 
immediate effects of the wound are over, danger may be antici- 
pated from pulmonary inflammation. Tracheal fistules sometimes 
persist after all the other parts have permanently healed. 

Torticollis or Wry Neck. 

This is distortion of the neck to one side, and is due either to 
contraction of the muscle of the distorted side, or to paralysis of 



WOUNDS OP THE CHEST. 



853 



the opposite muscle ; though cases of deformity due to the latter 
cause are rare. It may also be the result of vicious cicatrices, 
caries of the spine, etc. It is more common in the female than in 
the male. When the affection is in its early stage benefit may be 
expected from attention to the general health, administration of 
tonics, shampooing, stimulating frictions, and the cold shower- 
bath. When, however, it is continued, the only certain means of 
relief lie in the division of the sterno-cleido-mastoid muscle near 
its points of origin. This is effected by the subcutaneous operation 
of tenotomy. The head should be afterwards supported in Jorg's 
or some similar apparatus until the parts are accustomed to their 
new relations. 

Bronchocele, or Goitre. 

Bronchocele, or goitre, is a chronic enlargement of the thyroid 
gland. Of an endemic origin, it is, for the most part, confined to 
valleys in the mountainous regions of the temperate zone, as the 
Alps or Pyrenees ; and in this country (more rarely seen), to the 
Eastern and Middle States. In Europe, particularly in the Alps, 
it is often associated with cretinism. The tumor is of gradual 
growth, and is more common in the female than in the male. It is 
painless, and only annoys by its presence. Owing to the enormous 
size which it sometimes attains, this may eventually prove to be a 
source of discomfort. The cause is obscure, but it is probably due 
to the humid atmosphere of the valleys, together with neglect of 
hygienic measures on the part of the inhabitants. 

Treatment. — The patient, if possible, should be removed from 
the country. The preparations of iodine are especially indicated. 
Both internal and external use of the drug may be at the same time 
recommended. The general health should be carefully guarded, 
particular attention being given to diet and exercise. 



CHAPTER X. 

INJURIES AND SURGICAL AFFECTIONS 
OF THE CHEST AND ABDOMEN. 

Wounds of the Chest. 

Wounds of the chest may be external or internal. The former, 
unless complicated with fracture of the ribs, require the same 
treatment as simple wounds elsewhere. The latter are more 
serious, and may be penetrating or perforating. A penetrating 
wound pierces the parietes of the chest, and may or may not 
wound the lung. It is commonly produced by a dirk or bullet ; 
but occasionally follows fracture of the rib from a fall. A per- 
forating wound involves both parietes of the chest with inter- 
vening contents. It is almost always the result of a gunshot 
injury. 

72 
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In gunshot wounds, of the chest or of any other part of tlio 
body, the effects of balls vary with their character, direction,, and 
speed. Modern balls are much more destructive than the old 
round bullets ; lacerating the soft tissues badly, even when "spent." 
When a rifle-ball strikes the body while it is moving at lull speed, 
the orifice of entrance is round and small ; that of exit, large and 
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lacerated. Sloughing of the track of a ball is to be expected ; and 
secondary hemorrhages are frequent and dangerous. 

Immediately succeeding an internal injury, shock of the nervous 
system is conspicuous ; dyspnoea, distressing cough, orthopnea, 
and emphysema follow. Hemorrhage may occur from the inter- 
costal arteries, or from the lung substance. In the latter case 
blood flows into the thoracic cavity, whence it is occasionally 
ejected through the wound during the paroxysms of coughing. 
When the lung is wounded there may be bloody expectoration. 
Karely air enters the cavity of the thorax (pneumothorax) when 
the dyspnoea is increased. To these symptoms may succeed pleu- 
risy, and to this complication, especially when suppuration is 
excited, empyema. 

Treatment.— If the source of the hemorrhage bean intercostal 
artery, it should he tied ; when, owing to its retraction, this is diffi- ' 
cult to accomplish in the ordinary way, a curved needle armed 
with a silk ligature will commonly prove effectual. Should it be 
now ascertained that the lung is uninjured, the wound may be 
accurately closed. When the bleeding arises from a wound of the 
lung substance, though free at first, it ceases after a while spon- 
taneously. The external wound in such cases should be covered 
with a light, compact dressing, but not permanently closed, in 
order to permit the pent-up blood, serum, and pus lying in the 
thoracic cavity to find occasional exit. Complications are to be 
treated severally as they arise. General bleeding, at one time 
extolled, is now rarely resorted to. Traumatic pleurisy is best 
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combated by purgatives and antimonials. When tlie chest is dis- 
tended by accumulation of fluid (which is commonly pus), the 
original wound, it may be, having closed, it becomes necessary to 
tap the chest (paracentesis thoracis). This is best accomplished 
by piercing the intercostal space between the sixth and seventh 
ribs, half-way between the spine and the sternum. At a point 
lower than this the diaphragm might be wounded ; at a point 
higher, the fluid could not readily escape. 



Contusion of the abdomen may be very severe, and 3 r et no external 
evidence of the injury may be apparent. A heavy vehicle passing 
over the abdomen, and compression between two railway cars, are 
examples of the ordinary causation of the accident. The liver is 
often lacerated ; the spleen and kidney less frequently. The hemor- 
rhage within the abdominal cavity is often copious. The skin 
becomes jaundiced, pallid ; pulse flickering. Such cases generally 
terminate in death within tw T o or three days. Wounds of the 
abdomen are penetrating or perforating, and may be either 
incised, lacerated, or punctured. If the viscera be not wounded, 
and the dangers of peritonitis are escaped, such wounds do well. 
Wounds of the liver are generally fatal from the subsequent hemor- 
rhage from the patulous orifices of its vessels. Even a small wound 
of this viscus may be productive of pain and jaundice, while 
recovery is slow. Wounds of the gall-bladder, spleen, and urinary 
bladder are generally fatal through the acute peritonitis they 
induce. Penetrating wounds, where the intestine is uninjured, 



are treated by approximating the sides of the wound with the 
interrupted or continued suture", and applying a light dressing 
Perfect rest should be enjoined. Peritonitis supervening should 
be combated by leeches and opium. Where the wound is large, 
portions of omentum and intestine may protrude ; these should be 
returned and the wound covered with a compress. If it be lmprac- 
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ticable to replace the bowel without undue violence, the wound 
should be slightly enlarged; or, if this be deemed unadviaable 
from the proximity of an important vessel, the inflated bowel may 
be punctured with a needle or bistoury, and its contents allowed 
to escape ; after which the intestine can be returned. Musses of 
protruded omentum have been left to strangulate and slough away 
with no bad symptoms following. Wounds of the bowel are recog- 
nized by diffuse pain in the abdomen, tympanites, nausea, and 
prostration. Blood occasionally escapes by the anus. When 
hemorrhage is severe the pulse becomes small and tremulous ; the 
surface is covered with clammy sweat, and there is intense thirst. 
When the wound is a punctured or a small lacerated one no danger 
need be apprehended, since it is not probable that any fecal con- 
tents will escape. The wound contracts immediately with cversion 
of the mucous membrane, and in this way may be entirely closed ; 
a result aided by the presence of a moderate amount of inflam- 
matory product agglutinating the lips of the wound to some adja- 
cent coil of intestine. But if, from its size, it be necessary to close ' 
the wound, it can be best done by the interrupted suture. To 
effect this, the tunics of the bowel, except the mucous membrane, 
are coadapted and the ends of the ligatures cut short. During 
the process of healing the threads are entirely enveloped. In a 
few days, varying from three to eight, the threads are pushed 
through into the bowel and are discharged by the anus. 

Artificial Anus. 

Artificial anus is a name given to an opening in the parietes of 
the abdomen communicating with the intestine. When small, it 
is termed fecal fistula. It may arise either from wounds or the 
sloughing consequent on strangulated hernia. A spur-like process 
(eperon) is seen within the opening, which is formed by the flexure 
of the coil of intestine involved. Below the spur the gut is con- 
tracted, since the greater portion of the fecal contents escapes 
externally. The borders of the opening are everted and reddened, 
while the surrounding skin is excoriated. The patient frequently 
sutlers from inanition, and is depressed by the foul nature of the 
discharge. 

Treatment consists in supporting the strength, and closing the 
opening by a compress or truss. The fistula often heals in time, 
spontaneously ; the larger opening, more rarely. To promote a 
cure it is necessary to remove the spur. To effect this Dupuy- < 
tren's forceps are used, which being made to grasp the fold securely 
are allowed to remain in position until it sloughs away, the amount 
of pressure being regulated by a screw at the handle. Dr. Physick 
ligated the spur by inserting a curved needle armed with silk 
thread into the upper gut, and passing it through the fold and 
bringing it out through the orifice of the lower gut. The extremi- 
ties of the ligatures were then loosely tied. After the third or 
fourth day, sufficient inflammation having been set up to effect 
consolidation, the mass was removed by a bistoury. 
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CHAPTER XI. 
HERNIA. 

Hernia, or rupture, is a protrusion of a portion of the abdominal 
contents covered b}- the integument. It may occur at any point of 
the abdominal wall, though most frequent at those naturally weak. 
Large size of the outlets of the abdomen, and a relaxed condition of 
its walls, are among the principal predisposing causes, while strain- 
ing at stool, difficult parturition, lifting heavy weights, playing on 
wind instruments, etc., are the main exciting causes. Hernia is di- 
vided into oblique inguinal, direct inguinal, femoral, umbilical, ven- 
tral, diaphragmatic, lumbar, obturator, ischiatic, perineal, labial, 
and vaginal. A hernia is composed of a sac and its contents. " The 
sac is the prolongation of that portion of the peritoneum which 
overlies and corresponds to the aperture through which the hernia 
protrudes." It is composed of a neck, body, and fundus. A 
quantity of fluid is alwa}'S found in it. "When the contents of the 
sac consist of intestine alone it is called entcrocele ; when of omen- 
tum alone, ejjijAocele; and when of a mixed character, entero- 
epiplocele. An enterocele is soft, smooth, elastic, globular, clear 
on percussion, and disappears suddenly under pressure with a 
gurgling noise. An epiplocele is more irregular in form, doughy, 
dull on percussion, and is returned without noise. An entero- 
epiplocele possesses mixed characters. 

The conditions of hernia are recognized as three, viz. : reduci- 
ble, irreducible, and strangulated. 

Reducible Hernia. 

Reducible hernia is that form in which the contents of the sac 
can be pushed back into the abdominal cavity. The tumor returns 
upon straining or coughing, or the assumption of the erect posi- 
tion. The sac is rarely or never replaced. 

Theatmext consists of reduction and retention. Reduction, or 
taxis, is accomplished by carefully manipulating the tumor while 
the patient is in the recumbent position, with the abdomen re- 
laxed—the mass being gently pushed along the canal of exit. 
Retention is secured In' a truss. The essential feature of a good 
truss is a spring properly shaped, which is calculated to make no 
pressure except at the desired points. The pad should be made 
of wood or some other non-absorbing material, and should vary in 
size with the nature of the protrusion. Thus, in inguinal hernia, 
it should be ovoidal and convex. The spring should be applied 
two inches below the crest of the ilium. In young children an 
India-rubber band and pad, without spring, may be substituted. 
A radical cure may occur in young subjects by the long-continued 
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application of the truss; but in adults such a result cannot be 
expected. Operations for the radical cure of hernia have been at 
various times attempted. The essential features are, closure of 
the canal either by direct occlusion of its wall by suture, by the 
injection of irritating substances into the sac, or by securing to 
the sides of the canal an invaginatcd portion of integument. (Such 
operations more often fail than succeed. 

Irreducible Hernia. 

Where the protruded parts cannot be restored to the abdomen, 
the hernia is said to be irreducible. This may be owing to 
adhesions between the sac and its contents, to hypertrophy of the 
protruded omentum and bowel, or to contraction of the peritoneal 
cavity. There are flatulence, eructations, and constipation. The 
bowels should be regulated and the diet made simple. The parta 
should be supported by a truss having a hollow pad, or when the 
tumor is bulky by suspending the parts in a gum-elastic bandage. 

Strangulation. 

Strangulated hernia is a forcible retention of a portion of omen- 
tum or bowel within the sac, and is generally caused by a fresh 
coil of intestine being protruded into the sac, violently compressing 
its contents. The seat of stricture may be in the fibrous struc- 
tures without the neck, within the neck, or in the body of the sac 
itself. There is compression at the neck of the sac, with occlusion 
of the intestine and its associated bloodvessels. It is commonly 
the result of an accident occurring to an old reducible hernia, by 
which inflammation has been set up in the neck of the sac. The 
sac becomes tender, especially at the neck •, coughing no longer 
transmits to it an impulse. There arc nausea, constipation, and 
vomiting. The matters vomited are at first ingesta, afterwards 
stercoraceous matter. If relief is not obtained, hiccough and 
peritonitis ensue ; the mind wanders ; the face assumes a peculiar 
expression, known as the hippocratic countenance ; mortification 
of the part sets in ; the pain ceases, and death may terminate the 
case at a period varying from three to five days. Occasionally 
the integument sloughs over the seat of the mortified intestine, 
and if the patient survives, an artificial anus is formed. 

The syjiptoms of strangulated hernia may be imitated by 
colic, intussusception, and peritonitis. An inflamed irreducible 
hernia is accompanied by vomiting and pain ; but the pain is 
confined to the body of the tumor, while the constipation is not 
complete. 

Treatzvient. — Attempts should be made to reduce the hernia 
by the method known as taxis. The patient, previously etherized, 
should be placed in the recumbent posture with the head elevated 
and the lower limbs drawn up. The abdominal parietes being 
thus relaxed, the left hand grasps the abdomen above to fully ex- 
tend the parts, or is employed to fix the neck of the tumor, while 
the right exercises firm, continuous, yet gentle pressure upon its 
body. These measures generally succeed in reducing the mass. 
The warm bath may, in certain cases, be used as an adjuvant. 
When neither ether nor choroform is available, tobacco enemata, 
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venesection, or the prostrating influences of tartar emetic may be 
employed. Applications of bags of ice to the tumor often prove 
valuable. Should these efforts be unavailing, an operation should 
be performed without delay. 

Inguinal Hernia. 

Inguinal hernia, or bubonocele, is that variety which involves in 
its protrusion the abdominal rings. It may be indirect or direct. 1 
When the hernia appears at the internal abdominal ring, and passes 
down the inguinal canal, along the course of the spermatic cord in 
the male, or round ligament in the female, to protrude at the exter- 



Fig. 334. 




Inguinal Hernia. 



nal ring, it is called oblique or indirect inguinal hernia. This is the 
most frequent form of the injury, and is more often seen in the 
male than in the female. When it is retained at any portion of the 
canal it is recognized as incomplete or concealed hernia. The 
knuckle of intestine as it presents itself at the internal ring pushes 
before it in its descent all opposing structures, so that they form 
for it a number of layers or coverings. These, when the hernia is 
complete, are, from within outwards, peritoneum, transversalis 
fascia, cremaster muscle, inter-columnar fascia, superficial fascia, 
and skin. The sac is, as a rule, anterior to the spermatic cord ; in 
rare instances only is it posterior to the deep-seated epigastric 
artery, lying to the inner side of the neck. 

Scrotal hernia is a form of inguinal hernia, the viscera continu- 
ing down into the scrotum, receiving an additional covering in 
the dartos. It, oftentimes, attains great size, and is very generally 
irreducible. When the protrusion occurs at the external abdomi- 
nal ring, without having traversed the inguinal canal, it is called 
direct inguinal hernia, and has for its coverings the peritoneum, the 
conjoined tendon of the tranversalis and internal oblique muscles, 
superficial fascia, and skin. Sometimes the conjoined tendon is 

1 For the anatomy of hernia the student is referred to Anatomy. 
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split, allowing the gut to protrude through the rent. The tumor 
is near the symphysis puhis, and has the epigastric artery to its 
outer side. 

The operation for strangulated indirect inguinal hernia consists 
in cutting down upon the sac, and dividing the stricture This 
may be done, either by opening the sac, the usual method, or re- 
moving the constricting points outside the sac. The scat of con- 
striction sometimes being in the sac makes the latter operation 
the less certain of success. The patient being brought to the 
edge of the bed, the bladder having previously been emptied, an 
incision, varying from two to three inches in length, should lie, 
made along the axis of the tumor, dividing the skin. The super- 
ficial fascia should next be cut through, and the other coverings 
overlying the sac, representing from without inwards the inter- 
columnar fascia, cremaster muscle, and transversalis fascia, are 
to be successively taken up upon a director and divided. Owing 
to the thickening, and other inflammatory change, the different 
layers cannot always be recognized. The presence of the sac is 
detected by a bluish vesicular appearance of its surface, and by 
the absence of flexure, such as exists in a coil of intestine, as well 
as by its peculiar tension. To be certain of its identity a portion 
should be taken between the thumb and first linger and the two 
surfaces gently opposed ; or a delicate puncture may be made with 
a needle, when the escape of a serous fluid will at once decide the 
question. When the sac is opened a quantity of fluid, varying in 
quantity from an ounce to a pint, escapes, and the intestine is 
brought into view. The index finger of the left hand, being now 
inserted into the sac and carried up along the neck, is used as a 
guide for the introduction of a probe-pointed bistoury or hernia 



Fig. 385. 




Mode of Dividing the Strictukb. 



knife. This is borne flatwise until it reaches the neck, when its 
point is inserted beneath the stricture, and the cutting edge is 
presented for its division. To effect this the incision should be 
directed upwards to avoid wounding the epigastric artery, and 
should never exceed a quarter of an inch in length. The stricture 
may be situated either at the internal or external ring. The sub- 
sequent steps of the operation vary with the condition of the 
knuckle of intestine. If it be of a light red or deep chocolate 
color, indicating congestion or slight inflammation, it should be 



FEMORAL HERNIA. 



801 



returned to the abdomen by gentle pressure Avith the fingers If 
however, mortification is threatened, the mass must be retained 
in the sac. Should mortification actually take place the dead gut 
should be removed and the case treated as one of artificial anus. 
"When bowel and omentum are together present in the sac the 
former should be first replaced, and if the omentum be unyielding 
it may be removed by the knife after the base has been ligated. 
Care should be taken in retrenching the omentum to avoid wound- 
ing the intestine, a fold of which may possibly be concealed within 
it. After reduction the wound is closed by a few interrupted 
sutures, a light compress is applied, and perfect rest is enjoined. 
The bowels should be kept quiet with opium. After suppuration 
sets in care should be taken to prevent the flowing of pus back- 
wards into the cavity of the peritoneum. 

The operation for direct inguinal hernia is in all essential fea- 
tures the same as that for direct. The cremaster muscle is want- 
ing as a covering, and at times the bowel protrudes through a slit 
in the conjoined tendon. 

Congenital Hernia. 

Congenital hernia is the protrusion of a fold of intestine along 
the imperfectly closed canal for the descent of the testicle from the 
abdomen to the scrotum. In such a case the tunica vaginalis is 
continuous with the peritoneum, and forms the proper hernial 
sac. 

Femoral Hernia. 

Femoral or crural hernia is the protrusion of gut, or omentum, 
or both, through the crural canal. 1 The tumor is more globular 
than the inguinal form, and is, as a rule, smaller, rai*ely attaining 
a size greater than that of a horse-chestnut or pigeon's egg. It 
appears upon the anterior and inner aspect of the thigh, escaping 
through the saphenous opening, having the femoral vein to its 
outer side, Poupart's ligament above, epigastric artery above to 
its outer, and, in the case of the male, the spermatic cord to its 
inner side. It is much more commonly met with in the female 
than in the male, and rarely occurs before the age of twenty. The 
coverings of femoral hernia from within outwards are peritoneum, 
crural septum, crural sheath, cribriform fascia, superficial fascia, 
and skin. Fascia propria is a term very commonly applied to the 
coverings of the hernia intervening between the peritoneum and 
superficial fascia. Strangulation occurs more frequently in femo- 
ral than in inguinal hernia, and gangrene of the constricted 
knuckle sooner supervenes. 

Treatment. — When the rupture is reducible a truss resembling 
that employed in inguinal hernia, but having a smaller and more 
convex block, should be applied, though on account of the depth 
of the canal, complete retention is not to be expected. When the 
hernia is strangulated, taxis is to be at once performed. The 
body should be bent forwards, the limbs flexed and adducted so as 
to thoroughly relax the parts, when pressure should be made, first 

1 For the anatomy of these parts the student is referred to Anatomy. 
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downwards to disengage the gut from the upper edge of the saphe- 
nous opening, and then upwards along the course of the great ves- 
sels. Should this fail in procuring relief, an operation should 
immediately be performed. The parts having been shaved, a single 
incision along the vertical axis of the tumor should be made its 
entire length. If the tumor be large, this may be joined by another 
at an angle to. it, made parallel with Poupart's ligament, to the ex- 
tent of two inches. After dividing the skin and superficial fascia, 
the fascia propria is discovered. This is commonly thick, and con- 
tains a quantity of fat, an incision through which reveals the sue. 
The stricture being often external to the sac, it may be only acces- 
sary at this stage of the operation to divide it and restore the gut 
by taxis. If, however, after such attempt the tumor be yet unre- 
duced, the sac must be opened and the stricture sought for at its 
neck. This step requires great care, for the quantity of serum 
within the sac is small and the sac lies in close proximity w ith 
the intestine. A hernia knife, previously somewhat dulled, should 
incise the stricture, which may be at the superior border of the 
saphenous opening (Hey's ligament), at the internal border of 
crural ring (Gimbernat's ligament), or in the neck of the sac itself 



Fig. 38G. 




Operation for Femoral Hernia. 

The incision should never exceed two lines in length, and must be 
made upwards and inwards to avoid wounding the epigastric artery. 
The obturator artery, which rarely runs along the inner side of the 
neck of the sac, is at times in danger of being wounded. After the 
restoration of the gut the fascia propria may form a small tumor 
in the position of the rupture. The wound should be closed as 
in the operation for inguinal hernia. The after-treatment is in all 
respects the same. 
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Umbilical Hernia. 

This variety occurs in infants and adults. It may be congeni- 
tal, but more commonly occurs a few months after birth, consequent 
upon some violent straining effort, as in crying. The adult form 
occurs in women who have borne many children. Here the rup- 
ture is not directly at the navel, but a few lines below it. The 
coverings of umbilical hernia are, peritoneum, superficial fascia, 
aud skin. Strangulation is a rare accident. 

Treatment. — The infantile form is effectively treated by a com- 
press and bandage, or a spherical pad with a convex surface is 
adapted to the parts and secured in position by broad strips of 
adhesive plaster which should be carried completely round the 
body. In the adult form the tumor, when irreducible, should be 
supported by means of a truss furnished with a concave pad. When 
strangulated, attempts should be made to effect replacement, for 
which purpose pressure should be made upwards and backwards. 
An operation is required when taxis fails. An incision should be 
made in the median line two inches long over the neck and upper 
portion of the tumor ; the stricture is found at the superior edge 
of the opening. Every means should be resorted to, by division 
of external confining bands, prior to opening the sac, since peri- 
tonitis is likely to follow such a step, with a fatal result. Symp- 
toms of strangulation occurring in old women with irreducible 
hernia may often be successfully combated by leeches, fomenta- 
tions, and aperients. 

Other Varieties of Hernia. 

Ventral hernia is a protrusion of the intestine at any point 
except the navel and groin. It very generally arises from a trau- 
matic cause. The localities of the diaphragmatic, lumbar, obtura- 
tor, ischiatic, perineal, labial, and vaginal hernia, all of which are 
rare, are expressed in their names. 



CHAPTER XII. 

SURGICAL AFFECTIONS OF THE RECTUM 
AND ANUS. 

Fistula in Ano. 

This is the result of abscess in the neighborhood of the rectum. 
It is incomplete or complete : incomplete internal when it communi- 
cates with the skin but not with the gut ; incomplete external when 
it opens into the rectum, but does not involve the skin-such are 
also termed blind fistula. Complete, fistula communicates both 
with bowel and nates. It may be single or multiple, and may 
join the bowel immediately above the sphincter am muscle, the 
usual site or may include several inches of the rectum m its course. 
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It is more common in middle age,' and among men than among 
women. There is pain on defecation, with heat in the part, dis- 
charge of pus, flatus, etc. In cases of long standing the involved 
tissues become greatly indurated. 

Treatment. — The sinus should be at once converted into an 
open sore by division of the sphincter ani muscle. This La best 
accomplished where the fistulc is of moderate length, by inserting 
a grooved director through the sinus and afterwards exposing the 



£§g33^Plif v en( 3 of the third or fourth 

^=3SSS^S^ day a laxative may be. 

Mode of Operating in Fistula in Ano. given. All local sources 

of irritation must be avoid- 
ed. "When the fistule is very high up in the bowel, and danger from 
hemorrhage might accrue from the employment of the knife, the 
sinus may be destroyed by strangulation with a silk ligature. 
Fistula in ano is often found coexistent with phthisis. In the 
opinion of many, no operation should then be performed, since it 
is thought to aggravate the constitutional affection. 



This is an ulceration or cracking of the mucous membrane and 
skin on the verge of the anus. It is of a narrow shape, velvety to 
the touch, and, when chronic, possesses thickened walls. It is more 
common in the female than in the male, and is frequently found 
associated with nervous conditions, more particularly hysteria. 
Its exciting cause is constipation. In some the fissure gives no 
trouble, but with others there is marked local pain which is in- 
tensified by the act of defecation. 




Fig. 387. 



end of the instrument upon 
the buttock of the opposite 
side, thus placing the in- 
strument beneath the mus- 
cle, which is then to ho 
thoroughly divided. Or a 
probe may be inserted 
through the sinus into the 
bowel, and the finger, pre- 
viously well oiled, intro- 
duced into the rectum and 
brought in contact with 
the instrument. A probe- 
pointed bistoury is then 
passed along the sinus using 
the probe as a guide. The 
linger and knife an; then 
withdrawn, the knife divid- 
ing in its passage all inter- 
vening structures. Lint 
should be placed in the 
wound to allow it to heal 
from the bottom. Opiates 
should be administered to 
quiet the bowels. At the 
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Treatment. When small, the application of nitrate of silver 
sometimes gives great relief. Other treatment consists in violent 
dilatation ot the parts, division of the sphincter ani muscle or free 
jncision through the ulcer to a point beyond its base The last 
operation is preferable, and is very generally followed by immediate 
relief. The general health should not be neglected. 

Hemorrhoids. 

Hemorrhoids or piles are tumors clue to a varicose condition of 
the rectal veins. They may be entirely composed of such enlarged 
vessels, or in part made up of thickened cellular tissue in addition 
to the vascular element. They are of frequent occurrence, and are 
more common in males than in females, among the middle-aged 
than the young, with the luxurious than the frugal. They may be 
occasioned by any causes tending to obstruct the blood in the 
pelvic veins, such as hepatic congestion, constipation, sedentary 
habits, pregnancy, etc. Hemorrhoids are of two kinds, internal 
and external. 

Internal pAles may involve all the veins at the inferior portion of 
the rectum ; or, as is most common, they may be confined to those 
immediately above the verge of the anus. The tumor is concealed 
within the rectum, except during defecation, when it protrudes. 
It then presents an irregularly lobed subglobular mass, of a deep 
purplish-red color. Hemorrhage is of frequent occurrence from a 
pile in this condition, and often proves to be its most serious com- 
plication. Bearing down sensations, heat in the part, shooting, 
lancinating pain in the pelvis and down the thigh, are among the 
principal symptoms; while emaciation and dyspepsia are frequently 
associated with them. 

Treatment. — Constipation must be combated with laxatives, 
avoiding aloes and rhubarb, from their tendency to induce conges- 
tion of the lower part of the alimentary tract. Hepatic complica- 
tions should be treated as the indications exist. Confection of 
black pepper often acts happily in reducing the volume and lessen- 
ing the irritability of the parts. Locally, astringent injections, 
such as the infusion of oak bark, zinc, alum, etc., may be employed. 
Cold water, frequently thrown up the bowel, is a most valuable 
adjunct. An internal pile, however, is seldom cured without an 
operation. "When it has attained any considerable size, all things 
being equal, the proper proceeding in such a case is to strangulate 
the tumor by means of silk ligature or wire. Pure nitric acid 
applied to the protruded mass with a piece of flattened wood, has 
been by some highly commended. The galvanic cautery is preferred 
by others. 

" External piles are situated without the verge of the anus, and 
are made up of varicose veins and dense cellular matrix. At 
times owinf to the rupture of some of the vessels, coagula form 
within them, when they cease to be compressible. They occasion- 
ally ulcerate and bleed. , ... 

Tre ytment —The tumor should be removed with the scissors 
or knife When the mass is indurated, an incision into it to 
remove the coagulum will often suffice. The hemorrhage is slight, 
and is readily controlled. 
73 
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Prolapsus Anl. 

This may be partial or complete. It is of frequent occurrence 
among children and aged persons. The incomplete form, when 
recent, is of florid color, without tenderness, but when congested 
may be the seat of more or less pain. The complete form is an 
invagination of the lower bowel, the mass protruding sonic inches 
beyond the anus. In children, straining at stool, the irritation 
induced by the presence of intestinal worms, diarrhoea, etc., may 
occasion the disease. In the aged, enlarged prostate, chronic 
cough, urinary calculus, etc., are among the predisposing causes. 

Treatment consists in removing the cause and in restoring the 
bowel after each protrusion. Feces and urine should be voided in 
the horizontal position. Astringent washes should be employed to 
give tone to the parts. When complete and irreducible, an opera- 
tion consisting of removal of a portion of the folds of the protruded 
mass with a view of permanently lessening its bulk; has been per- 
formed, but without very encouraging results. 

Rectal Polypus. 

This is a rare disease, occurring more frequently with children 
than with adults. The tumor, generally pedunculated, is situated 
in the rectum about three inches above the anus. There is un- 
easiness in the lower part of the pelvis, and straining at stool, with 
bleeding. The growth should be removed by ligature or torsion. 

Imperforate Anus and Rectum. 

This is a congenital affection, and may be occasioned by occlu- 
sion of the rectum, by a transverse septum of mucous membrane 
either at the anus or a point higher up, or by entire absence of the 
structures entering into the construction of the anus ; moreover 
the anus may be perfectly formed, but the rectum maybe found to 
terminate within in a cul-de-sac. In the female the rectum may, 
in such cases, terminate in the vagina. In the former instance, 
an opening should be made through the fold, so that the meconium 
may be allowed to escape. The mucous membrane Bhould then 
be secured to the sides of the wound to prevent the formation of a 
fistulous tract. In the latter, a much more serious condition, an 
attempt maybe made to reach the anus by perineal section, or by 
opening the descending colon in the left lumbar region as it passes 
beneath the left kidney (lumbar eolotomy), thus creating an arti- 
ficial anus. Such operations are of doubtful propriety. The mor- 
tality is fearful, and the patient, under the best of circumstances, 
is left in a pitiable condition. 

Encysted Rectum. 

This consists of an enlargement of the mucous sacs situated in 
the rectum immediately above the verge of the anus. It is pro- 
ductive of uneasiness, itching, sense of weight, etc., when the 
sacs become distended with hardened feces. 

Treatment. — Empty (lie bowel thoroughly with a, cold water 
enema, and, drawing out the partitions between the sacs, excise 
them freely with scissors. 
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SURGICAL AFFECTIONS OF THE GENITO- 
URINARY APPARATUS. 

Cystitis. 

Cystitis (inflammation of the bladder) may be acute or chronic. 
The acute form is comparatively rare, and generally accrues upon 
the decline of an attack of gonorrhoea, unskilful use of instru- 
ments, etc. There is dull, deep-seated pain in the hypogastric 
region, with subsequent lancinating pains extending to the peri- 
neum, sacrum, and penis. Scalding sensation attends micturition, 
the urine being voided frequently, but in small quantities at a time. 
Accompanying the urine there is at lirst an admixture of mucus, 
subsequently blood and, it may be, pus. The pulse is full, the 
countenance anxious, and the tongue coated. 

Treatment — Acute form. — Leeches should be applied to the 
region of the bladder, fol- 



lowed by warm anodyne fo- 
mentations, or the warm 
hip-bath. Opiate enemata 
or suppositories may relieve 
the pain. Purging should be 
avoided, though a mild laxa- 
tive effect, such as that pro- 
duced by castor oil, is com- 
monly indicated. The chro- 
nic form is generally seen in 
advanced or middle life, and 
is dependent upon enlarged 
prostate, stricture, stone in 
the bladder, paralysis, or 
obstruction along the ure- 
ters or kidneys. It may, 
however, be uncomplicated. 
There is great irritability, 
with incontinence, and void- 
ance of large quantities of 
mucus and pus of an alka- 
line reaction and very com- 
monly of an ammoniacal 
odor. The walls of the blad- 
der become thickened, the 
muscular coat hypertro- 
phied. The sides of the or- 
gan may become sacculated, 
and lined with a sediment 
of phosphate of calcium. 



Fig. 388. 
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Treatment — Chronic form. — The cause, if possible, should be 
removed ; thus vesical calculus may be extracted, strict ure dilated, 
etc. Diseases of the kidneys or ureters should be palliated. After 
the inflammatory symptoms have subsided under appropriate treat- 
ment, one of a class of remedies, of which balsam of copaiba, buchu. 
pareira, and uva ursi are examples, should be employed, while 
tincture of the chloride or iron in addition maybe administered. 
Terebinthinate preparations are sometimes beneficial. The bladder 
should be washed out frequently with tepid water by means of a 
syringe and a double catheter; or, still better, by pouring water 
into a piece of India-rubber tube attached to the end of a catheter 
after its insertion. The injected fluid may be at times medicated 
with nitrate of silver, alum, etc. (See Fig. 388.) 

Rupture of Bladder. 

This occurs when the organ is struck while fully distended with 
urine, or, very rarely, from distension from organic stricture. In 
the former case a comparatively slight blow, such as a kick over 
tbe hypogastric region, a fall from a bed, etc., may produce' the 
lesion. If the laceration occur at a point covered by peritoneum, 
the urine escapes into the abdominal cavity, when violent perito- 
nitis sets in, very generally terminating in death on the third or 
fourth day. But if the urine infiltrates into parts without the 
peritoneal cavity, symptoms of urinary extravasation supervene, 
under which the patient finally succumbs. In the former case the 
inflammation must be combated by leeches, opiates, and fomen- 
tations — in the latter, punctures must be made into the infiltrated 
parts to allow the urine to escape, and warm poultices then applied. 

Gonorrhoea. 

Gonorrhoea is an inflammation of a mucous surface, the result of 
impure sexual intercourse. It attacks the urethra or vagina, and 
is accompanied by a muco-purulent discharge. After exposure to 
the exciting cause the symptoms of gonorrhoea, as observed in the 
male, appear from the second to the fifth day. At first "an un- 
easy or ticklish sensation is experienced at the mouth of the canal, 
which on examination is found more florid than natural, and 
moistened with a small quantity of colorless or viscid fluid," which 
has a tendency to glue the lips of the now tumid and reddened 
meatus together. This stage, which ordinarily lasts from two to 
four days, merges into the secondary or inflammatory. Tbe symp- 
toms now increase in intensity. Tbe glans is congested, and the 
entire organ is swollen. If the prepuce covers the glans, partial 
phimosis is present; if uncovered, there is a tendency to paraphi- 
mosis. The discharge is more copious, of a yellowish with some- 
times a greenish tinge, and is of a creamy consistence. There is 
smarting during micturition, the stream of urine being commonly 
deflected, and it maybe twisted or forked. Nocturnal erections 
are common. This latter condition, generally known as chordee, 
is caused by the inflammatory product existing around the urethra, 
'gluing the tissues together and rendering this portion of the 
penis less extensible than the remaining portion composed of the 
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corpora cavernosa. Hence, in a state of erection, the corpus spon- 
giosum surrounding the urethra, not being able to yield to the 
distension, acts like the string of a bow, and chordee is produced." 
The pain thus excited is often severe. More or less constitutional 
sympathy coexists with the inflammatory stage, particularly if 
severe physical exercise have accompanied its inception. Buboes 
may occur, but are unfrequently met with. Orchitis is more often 
recognized as a complication. 

The disease originally attacks the mucous membrane at the an- 
terior portion of the urethra, more especially the navicular fossa, 
extending backwards to involve, it may be, the entire tract. 

Treatment.— In the first stage the injection of dilute solu- 
tions of acetate of zinc, or sulphate of copper, from one-third to a 
grain in the ounce of water, may be employed three times a day. 
"In using the syringe the patient should raise the penis between 
the forefinger and thumb of his left hand, holding it near the point. 
He should then carefully introduce the nozzle of a glass syringe 
into the urethra for the space of an inch or so, and fix it in that 
position by compressing it gently with his left forefinger and 
thumb. He then slowly pushes down the piston with his right 
hand. The injection should be allowed to remain in the urethra 
for a few minutes. As soon as the syringe is taken away and the 
left hand removed, the elasticity of the urethra will expel the fluid 
that has been thrown in." 

During the second stage the treatment should be that for acute 
inflammation elsewhere. A brisk purge may be first administered, 
followed, if fever is present, by a febrifuge and arterial depress- 
ant, such as antimony. If the local pain be severe, leeches may 
he applied to the perineum. No injection other than an opiated 
glycerin mixture, or tepid flaxseed-tea, is permissible. If there be 
tendency to nocturnal erection, a full dose of Dover's powder, or 
a pill of camphor and opium— in the proportion of three grains of 
the former to one of the latter— may be administered at bedtime, 
either by the mouth or rectum. The scalding of the urine is best 
combated by use of lars;e quantities of flaxseed-tea, together with 
salts of potassium, such as the bicarbonate and acetate. Steeping 
the penis occasionally in a cup of hot water reduces the local pain, 
and renders the use of injections less painful. It is usually re- 
commended to so steep the organ both before and after each in- 
jection Perfect rest in the recumbent position should be enjoined. 
But in those numerous instances where such advice for private 
reasons is disregarded, it is well to support the genitals by a sus- 
pensory bandage. The diet must be simple and unstimulatmg. 
Meat, malt liquors, asparagus, and all acids, must avoided 

Towards the decline of the inflammatory condition, the injections 
may be employed in the proportions already indica ed I n t hi* 
Btage of thJ complaint the internal use of cu f^^/^ 
erases a marked influence over the disease. The foimer may be 
erases a maikeu wq tp r in the proportion of one or two 

jhonid be - P eaL three or four ta.es . day. Jhe do* , of eopa.ba 
i£2£E& SSTAhhSb to administer it in the form of 
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capsules of gelatin. When taken in mixture, it may with ad- 
vantage be combined with cubebs, syrup of gum arabic, and 
hyoscyamus. 

Gleet is a slight and chronic discharge from the male urethra, 
unattended with symptoms of acute inflammation. A lew (Imps 
of a thin watery fluid escape in the course of the day, and air 
more frequently noticeable in the morning on rising. The poste- 
rior and curved portion of the urethra is the most frequent seat of 
gleet. The general health is almost always impaired. 

Treatment. — A tonic treatment is generally indicated. The 
tincture of the chloride of iron may be given, with tincture of 
cantharides in the dose of about three to live drops three times a 
day. The latter remedy, exerts a decidedly curative action iu 
many cases. The diet should be plain and nutritious. Salt meats, 
cheese, and highly-seasoned articles of all kinds, are to be inter- 
dicted. Bathing and passive exercise arc beneficial. 

With respect to injections, the same rules for their use must lie 
followed as in the case of gonorrhoea. A long-necked syringe is 
essential to bring the fluid in contact with the membranous por- 
tion of the canal. Oftentimes cases which have resisted the above 
treatment have rapidly improved under the passage of a full-sized 
catheter or bougie every second or third day. It has been recom- 
mended to employ medicated bougies. The use of mercurial oint- 
ment combined with extract of belladonna, smeared over the in- 
strument just before its introduction, has met with favor. In 
those cases needing slight stimulation of the. mucous membrane, 
the diluted ointment of the red oxide of mercury, or an ointment 
containing a few grains of nitrate of silver may, for a short time, 
be employed with advantage. 

Stricture of the Urethra. 

Stricture may be spasmodic or permanent. Spasmodic stricture 
is caused by action of the muscles of the perineum compressing 
the urethra. It is generally associated with permanent stricture, 
gleet, or piles. It may, however, be a symptom of hysteria in 
females. It is brought on by exposure to cold, indulgence at the 
table, absorption of cantharides, etc. Symptoms of stricture 
occasionally occur during the treatment of gonorrhoea, from in- 
judicious use of injections, or indulgence in stimulating drinks. 

Treatment. — The patient should be placed in a warm hath, 
warm anodyne stupes should be applied to the perineum; opiate 
and antispasmodic suppositories are also indicated. Bleeding may 
at times be necessary ; cold water may be poured on the genitals. 
If these should fail, chloroform must be administered, and a large 
sized catheter introduced. 

Permanent stricture is due to contraction consequent upon in- 
flammation in the mucous or submucous connective tissue — to 
the cicatrization of an ulcer — or, in rare cases, to a false membrane 
lining the urethra. An annular stricture results when fibrous 
bands surround the urethra like a ring; a ''bridle" stricture 
is one where a loop of adventitious structure is thrown across the 
calibre of the canal. The most common site of the disease is at 
the junction of the membranous with the spongy portion. At 



STRICTURE OF THE URETHRA. 871 

times the stricture is placed within a short distance of the meatus 
It is rare lor more than one point to be affected : though as many 
as seven distinct strictures have been met with in the same indi- 
vidual. Gonorrhoea, calculus, blows, excessive drinking, ridin" 
on horseback, are among its principal causes. From the nature 
of the exciting causes the disease is more frequent amoiv adults 
than adolescents, and is especially frequent with the middle a«-ed 

Symptoms.— The desire to urinate is frequent, though small 
quantities are passed at a time, and commonly with pain. The 
stream is diminished, twisted, forked, and, perhaps, dribbles away 
in drops some time after the effort of micturition is over. In 
bad eases the attempt is accompanied with much straining, pain 
in the perineum and lower extremities, distressing priapism ; and 
may even be followed by rigors. There is often in the beginning a 
gleety discharge from the urethra, with other evidences of local 
irritation. Erections of the penis are frequent ; the sexual act is 
painful, and impotence may follow from the inability of the semen 
to escape. Hematuria is occasionally met with, "and generally 
follows the use of intruments. In old cases, owing to the more or 
less constant retention, the bladder becomes hypertrophied, and 
the ureters dilated. The constitutional effects are seen in indiges- 
tion, and, at times, in impairment of vision. 

Treatment consists, 1st, in endeavoring to remove the con- 
stricting tissue, as by dilatation. A variety of instruments are 
employed for this purpose, such as catheters, sounds, either me- 
tallic or flexible, and bougies of wax or gutta-percha. A catheter 
of large size should be used in exploring a stricture, and after its 
seat and extent have been ascertained, a catheter or bougie of 
proper calibre should be cautiously inserted and an effort made to 
distend the narrowed portion of the tube. The following general 
rules for passing a catheter should be obeyed : The patient lies in 
a recumbent posture, his feet a little higher than his head, the 
knees drawn up and slightly separated. The surgeon stands to 
his left side. The instrument, having been warmed and well oiled, 
is held lightly between the finger and thumb of the right hand, 
while the penis is raised with the left. The catheter is now in- 
troduced between the lips of the urethra ; the instrument being 
held paralled with the line of the groin. It is then passed slowly 
along, keeping to the lower surface of the canal until past the an- 
terior portion, to avoid engaging in the lacuna magna, when, reach- 
ing the bulbous portion, the catheter is brought round to the middle 
line of the body, bent forwards and downwards. The penis now 
being slightly stretched to obliterate any existing folds at the 
membranous portion of the urethra, the point of the instrument 
enters the bladder. Introduction of the finger into the rectum will 
aid in directing the point of the instrument. No force, whatever, 
should be used. The instrument may be introduced by another 
method. The patient is placed in the erect position, and the in- 
strument, being held vertically, with its convexity toward the 
operator, is introduced as before. When the bulb is reached the 
instrument is swept round half a circle until within the middle line 
of the body ; and then, as before, carried downwards and forwards. 
The instrument should be passed every third or fifth day, employ- 
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ing, as the parts dilate, increasing calibres. By continuous dilata- 
tion is meant the retention of a catheter within the Btricture for a 
period varying from twenty-four to forty-eight hours, during which 
time a purulent discharge appears with removal of* the stricture, 
Though more speedy, it is less effectual than the method of gradual 
dilatation. 

Rapid dilatation consists in using dilating instruments of increas- 
ing sizes at intervals of several hours. 

"2d. By caustics : those recommended are nitrate of silver and 
caustic potassa. A small quantity of the selected agent is Becurely 
fixed upon the end of a bougie and pressed against the stricture 
for two or three minutes and withdrawn. The application destroys 
i it it ability, softens the stricture, and aids in subsequent attempts 
at dilatation. 

3d. Internal division. This is accomplished by the urethrotome, 
which being passed beyond the stricture, a cutting edge is exposed 
which divides the parts upon being withdrawn. 

4th. Perineal section. This is adapted to cases where the stric- 
ture has resisted milder forms of treatment. It is performed by plac- 
ing the patient in the position for lithotomy ; when, passing a stall' 
down to the point of stricture, an incision is made along the raphe 
of the penis an inch and a half or two inches in length, opening 
the urethra directly in front of the stricture and extending the cut 
backwards. A small director or staff must then be passed through 
the constricted region, and the indurated tissue subsequently 
divided. A catheter should then be introduced into the bladder, 
an opiate suppository administered, and the patient removed to 
bed. Perineal section fails if persevering dilatation with instru- 
ments does not immediately follow the operation. 

Urinary Fistula. 

Urinary fistula results from the formation of an abscess in the 
perineum, or from a wound. It is very commonly the sequence of 
stricture or urinary abscess. The urine dribbles through the open- 
ing during micturition. 

Treatment. — The urethra must be dilated, and the fistula 
closed by stimulating lotions, caustic applications, or laying open 
the sinuses, permitting the wound to heal from the bottom. A 
plastic operation is sometimes made necessary. 

Prostatitis. 

This presents itself in two forms, the acute and chronic. The 
acute variety is most frequently caused by gonorrhoea, though also 
arising from abuse of instruments, stricture, excessive venery, etc. 
There is dull pain in the perineum, a sense of weight and fulness in 
and about the rectum, scalding pain on micturition, and difficulty 
in defecation, the stool being commonly flattened. The finger 
introduced into the rectum discovers the prostate enlarged and ex- 
ceedingly painful to the touch. An abscess may form between the 
rectum and bladder. 

Treatment. — Blood should be abstracted locally by leeches ; 
a hot bath administered, or hot fomentations applied to perineum. 
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Brisk purgation and the antimonial impression are sometimes re- 
quired, liie diet should be simple ; pain is to be allayed by opiates 
Should suppuration occur the abscess is to be opened by puncture 
through the rectum. J 1 

The chronic variety is most frequent arnonsc young men addicted 
to masturbation, or whose sexual powers have been abused by ex- 
cessive indulgence. There is a slight discharge of mucoid matter 
from urethra, with dragging pain in perineum. Digestion is im- 
perfectly performed, and the bowels are constipated. The mind 
suffers from hypochondria. The discharge is to be distinguished 
from spermatorrhoea by the absence of spermatozoids, and by the 
diurnal emission. 

Treatment.— The patient's habits must be corrected. He must 
live simply, avoiding all forms of excitement. The bowels should 
he regulated. To allay the local irritation anodyne enemata are 
employed, with the occasional use of the cold hip-bath. In resistant 
cases cauterization of the prostatic portion of the urethra may be 
used with benefit. 

Hypertrophy of the Prostate. 

This affection, due to enlargement of a portion or the whole of 
the prostate gland, is comparatively common among men advanced 
in life. If one lobe is alone affected the urethra will be twisted ; 
^yhen the central portion, it will be compressed. There is irrita- 
tion at the neck of the bladder, desire for frequent micturition — - 
au operation tedious and painful, the patient often assuming the 
position of kneeling or stooping to effect it. The bladder being 
imperfectly emptied of its contents, the retained urine becomes 
alkaline and very offensive. When voided it is found mixed with 
mucus, and occasionally streaked with blood. By rectal examina- 
tion the gland is found enlarged. 

Treatment is palliative. A catheter, one with a long shaft and 
large curve being preferred, should be passed from time to time to 
remove the residuum of urine. In the event of complete retention 
it may become necessary to puncture the bladder through the 
rectum. In other respects the treatment should be that for 
chronic cystitis. 

Calculus. 

By urinary calculus is meant the deposition of the solid ingre- 
dients of the urine along any portion of the urinary apparatus. 
When the deposit is without form it is known as sediment — when 
crystalline, as gravel — when assuming and retaining a definite 
size, as stone, or calculus. Calculi are principally of three kinds, 
and correspond to three constitutional conditions, recognized for 
convenience as the uric acid, oxalic acid, and phosphatic diatheses, 
named in accordance with the predominant constituent seen in the 
concretion in each case. Thus, in the uric acid diathesis, the stone 
is composed of uric acid, or its compounds, with sodium or ammo- 
nium It is of moderate size, smooth, of a brownish color, and upon 
transverse section is seen to be composed of well-defined concen- 
tric lamina? It is often met with among the gouty and rheu- 
matic, and in strumous children. It is occasioned by indigestion, 
consequent upon excess at the table ; and in children is frequently 
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brought on by the injudicious use of meats. The urine is scanty, 
high colored, of an acid reaction ; a pinkish sediment settling at 
the bottom of the vessel, known as the lateritious deposit or 
"gravel." A "fit of the gravel" is caused by the presence of the 
crystalline deposit within the kidneys or bladder. It is character- 
ized by pain along the course of the ureters and in the bladder, 
and is accompanied by febrile symptoms. 

The treatment consists in removal of the cause. The diet 
should be simple and unstimulating, the habits regular; out-door 
exercise and cold bathing should be enjoined. 

In the 2>h os ph a tic diathesis the calculus is friable, of a chalky 
appearance, rounded shape, and sometimes attains a consider- 
able size. It may be composed of phosphate of calcium, triple phos- 
phate, or a mixture of these two. The latter is the more common 
form, and from its action under the blowpipe is called the fusible 
calculus. It is apt to occur among the aged and debilitated, 
particularly those suffering from nervous exhaustion. Injuries to 
the spine, and disease of the prostate eland and bladder, are among 
iis predisposing causes. Tonics, generous diet, acids, etc., are 
indicated. 



Fig. 389. Fig. 390. 




Oxalate of Calcium. Its section. 



In the oxalate diathesis the concretion is of an irregular, rounded 
shape, of a more or less nodular appearance, of a blackish color, 
and of great relative density. The urine lets fall a slight eloudv 
deposit, which is made up in great part of crystals of oxalate of 
calcium. It is met with in exhausted conditions of the nervous sys- 
tem, and is often associated with mental depression, indigestion, 
masturbation, etc. Mineral acids, such as the nitro-muriatic, are 
indicated. The diet should be simple, and all saccharine food, or 
articles containing oxalic acid, such as pie rhubarb, should be 
avoided. 
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Renal Calculus. 

A stone may form in the kidneys, where it gives rise to pain in 
the loins, nephritis, and it may be to suppuration and atrophy of 
the organ It sometimes descends to pass along the course of the 
ureter. If the stone be of small size, this is accomplished without 
pain ; but if it be sufficiently large to impinge upon the sides of 
the tract, excruciating agony is often endured until the calculus 
escapes into the bladder. There is retraction of the testicle 
shooting pain along the spermatic cord and down the thigh of 
the affected side, with vomiting. 

Treatment.— During the passage full doses of opium should 
he administered, and blood abstracted locally, while hot baths and 
fomentations are resorted to. An anaesthetic should be at once 
administered if the pain be very severe. 

After the calculus enters the bladder it may soon be voided in 
a flow of urine, or, if of too large a size for this, be retained in 
that viscus. In the latter case, it serves as a nucleus for further 
deposit. Foreign bodies introduced into the bladder from without 
either by accident or design, such as straws, needles, bullets, etc., 
also afford centres for subsequent accumulation. 

The symptoms of stone in the bladder are, painful and frequent 
micturition, occasional interruption to the flow of urine, a sense 
of stuffing and weight in perineum, and irritation and smarting at 
the glans penis. The prepuce becomes enlarged. There is at times 
discharge of pus, mucus, or even blood from the urethra. The 
rectum not unusually sympathizes ; hemorrhoids and prolapsus 
ani are common, more especially in children. Quick movements, 
as riding or leaping, aggravate these symptoms, when the patient 
is said to suffer from a "fit of stone." Calculi vary in number 
from one to several hundred. They generally lie loose in the 
bladder, but may become encysted. 

The formation of stone is influenced by age, climate, and sex. 
It is more common in males than in females. The states of Ken- 
tucky, Virginia, Tennessee, and Ohio, report more cases of renal 
calculi than any others in this country. The New England States, 
on the other hand, are remarkably exempt from the disease. Some 
have supposed that the use of lime-water may favor the formation 
of calculi. Sex also has its influence, From the shape of the 
bladder in the female there is less liabilitjr for a calculus to be re- 
tained than in the male. 

The best means of determining the presence of a stone is through 
the operation of sounding. This is performed by introducing the 
sound : this is a steel instrument, with a narrow shaft, resembling 
a catheter in size, but having its curvature much nearer the outer 
end, a slightly bulbous extremity, and a broad flattened handle. 
The rectum having been previously emptied, and from three to 
five ounces of urine retained in the bladder, the instrument should 
be introduced as in catheterization ; the patient lying down with 
the lower extremities Hexed and abducted. The administration 
of an amesthetic may be necessary in sounding children. The 
sound having entered' the, bladder, systematic examination should 
be made. The stone, when free, is generally easily reached, but 
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when it is lodged behind the bas-fond, the instrument may pass 
over it without detecting its presence. The difficulty of arriving 
at a diagnosis is increased when the calculus is encysted. At the 
time the sound taps the stone a distinct metallic click is heard, 
which may he increased in volume by the use of the sounding- 
board. In some cases, where the presence of a stone is strongly 
suspected, and yet none is discovered on examination, a second or 
third operation should be performed, the stone at such times not 
unfrequcntly revealing itself when detection before was impossible. 
The stone maybe measured, and its size estimated, by means of 
the lithotrite, an instrument resembling in its plan the ordinary 
foot-rule of the shoemaker. 

Treatment.— Attempts have from time to time been made to 
dissolve the stone by means of chemical agents, but mostly with but 
partial success. The only certain means of relief are secured by 
cutting into the bladder and removing the stone entire (Zitftotowiy), 
or the introduction of an instrument by the urethra, and crushing 
the stone (litlwtrity), allowing the fragments to be discharged with 
the urine. 

Lithotomy. 

This operation may be performed in a variety of ways. The 
bladder is commonly entered from the perineum, the methods 
being known as the median, lateral, and bilateral. The high ope- 
ration consists in opening the bladder above the pubis. The laU ral 
operation is the one generally performed, and will now be briefly 
described : — 



Fig. 391. 




Operation for Lithotomy. 



The patient is to be prepared for the operation by enjoining 
perfect rest for a week or ten days previous to the appointed time. 
The diet should be simple. The day before the operation the 
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bowels are to be moved by an aperient, and on the morning of the 
operation the rectum should be emptied by an enema. 

The patient should hold his urine for a few hours— or a few 
ounces of tepid water may, instead, be thrown into the bladder. 
He is now placed upon a table of convenient height, which is pre- 
viously covered with a few blankets, his nates slightly projecting 
from the edge, and so supported as to be on a level with the 
breast of the operator. The legs are flexed on the thighs, these 
again on the pelvis, and the extremities strongly abducted ; the 
hands and feet being either firmly bandaged together, or, as 
is frequently done, intrusted to assistants to be maintained in the 
position indicated. The perineum having been shaved, and an 
anaesthetic administered, the surgeon takes his place directly in 
front of the patient, and introduces into the bladder a sound to 
reassure himself of the presence of the stone. This having been 
done, the instrument is withdrawn, and a staff grooved on the left 
side is passed into the bladder, hooked firmly under the pubis, and 
given to an assistant to hold. The scrotum is intrusted to the 
same assistant, who carries it well away from the line of incision. 
The external incision is made by entering the knife in the raphe 
of the perineum an inch and a half in front of the anus and ex- 
tending it downwards and outwards to the extent of three inches 
towards a point midway between the tuber ischii and anus. Cir- 
cumstances may compel the length of the incision to be slightly 
increased ; in children it may be made proportionately smaller. By 
this incision the skin, superficial fascia, and subcutaneous fat are 
divided. The finger of the left hand being introduced into the 
wound to protect the rectum from injury, the transverse muscle, 
transversalis perinei artery, a portion of the triangular ligament, 
and a few fibres of the elevator of the anus, are now divided. The 
groove in the staff' is next sought for, covered by the membranous 
portion of the urethra, and the point of the scalpel is inserted 
into it and run forward into the bladder, dividing the neck of that 
organ and the left lobe of the prostate gland. When the gorget 
is employed instead of the scalpel, the beak of the instrument is 
placed in the groove of the staff, guided by the point of the index 
finger. Immediately following the gush of urine that takes place 
upon entering the bladder, the finger is inserted into the opening, 
and by a gentle motion is pushed forwards into the viscus. The 
staff is now withdrawn, the surgeon still retaining his finger in 
the wound. The forceps arc then passed into the bladder to seize 
the stone, which is generally found lying at the base of the organ 
in proximity with the finger. It is best secured by its short dia- 
meter, and gently removed. When the stone is small the scoop 
is used in preference. If it be necessary to employ force in order 
to extract the calculus, it must be exerted gradually, the evulsion 
being aided by a rotary motion of the instrument. Should the 
stone prove unusually large, the opening in the prostate may be 
backwards enlarged, taking care net to extend the J^isxon far 
enough to involve the contingent venous plexus Aftei the .removal 
of the foreign bodv the bladder is washed out with tepid water 
thrown in from a large syringe. Any bleeding artery should be : at 
once ligated. Oozinl from severed veins may be best controlled 
74 
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by plugging the wound. For this purpose «a c.anula, surrounded 
by charpie, sponge, or cotton, is introduced into the bladder, to be 
retained for several days. Under ordinary circumstances the 
bleeding is slight, and ceases by the time the calculus is removed. 

The patient is now removed to his bed, which has been arranged 
beforehand by placing upon the mattress a large square of India- 
rubber or oil cloth, over which is placed a sheet folded several 
times upon itself. This is designed to receive the discharges, and 
is to be removed as often as cleanliness demands. A full dose of 
opium should be administered, and a warm flannel laid across (he 
abdomen. The patient is commonly placed upon his right side. 
A female catheter may be introduced into the bladder through 
the wound, to conduct off the urine. For the first three or four 
hours little or none escapes. After this, owing to the turgescence 
of the parts about the wound, the urine is voided by the urethra. 
In the course of two or three days it again passes by the wound, and 
continues to do so during the process of repair. Antiphlogistic 
measures are sometimes indicated, though it occasionally happens, 
as with the advanced in life, that supporting treatment is well 
borne. Recovery is generally effected in about three weeks. 

The median operation consists in employing a staff with a groove 
on its convexity, and making the incision through the raphe of the 
perineum. 

Lithotomy in children presents some peculiarities ; in the height 
of the more vertical bladder, which necessitates a deeper incision 
than in the adult, and in the liabilty of the viscus to be pushed 
before the linger in the attempt to enter the wound in the pros- 
tate gland. 

The dangers attending lithotomy are numerous. The rectum 
may be opened by the knife in making the deep incision. The 
pelvic fascia may be wounded, leading to urinary infiltration. 
Pysemia may be developed ; a fatal complication generally seen 
among those previously debilitated, or in whom the operation of 
extraction has been prolonged, or attended by much loss of blood. 



This is the operation for crushing the stone. The Heurteloup 
lithotrite (the one in common use) (Fig. 392) is shaped somewhat 



like and is about the size of an ordinary catheter. It consists of 
two blades, which slide upon one another, and are accurately 
fitted together. It has a handle, and a long straight shaft. The 
inner blade moves upon the outer ; both are serrated near their 
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extremities, and when the stone is grasped the force is applied hy 
means of a screw at the handle. 

The patient, having heen prepared by due attention to his gene- 
ral health, must be placed upon the table with the hips elevated, 
and about six ounces of tepid water injected into his bladder. 
An instrument of proper size should then be cautiously intro- 
duced and the stone sought for. When it is secured, the operator 
withdraws the inner blade sufficiently to include the calculus, and 
being assured that no mucous membrane is involved, the force is 
applied by gradually turning the screw. The operation may be 
repeated upon the larger fragments. After the instrument is 
withdrawn the patient should void his urine. The fragments of 
the stone, how r ever, should be permitted to remain for three or 
four days, to allow the sharpness of their angles to be removed ; 
they are then voided from the bladder, the act being facilitated by 
repeated injections of tepid water. If any difficulty be encoun- 
tered in reducing the fragments, or if more than a single calculus 
require crushing, it is best to allow an interval of a weefe to inter- 
vene between the operations. Under the most favorable circum- 
stances, the instrument should not remain in the bladder for more 
than rive minutes at a time, to avoid undue irritation. The after- 
treatment consists of diluent drinks, and light diet. If pain is 
present, an opiate enema may be administered. 

Lithotrity is most successful when employed upon a soft, single 
calculus of small size. The genito-urinary organs should be 
healthy. Among the principal accidents following the operation, 
are to be mentioned renal irritation, cystitis, orchitis, and pysemia. 

Phimosis. 

Phimosis is an abnormal constriction with elongation of the pre- 
puce. There are two kinds — congenital and acquired— the latter 
being generally the result of cicatrization of ulcers or chancres. 
The disease is productive of much irritation where the preputial 
secretions are retained. 

The treatment consists in removing the foreskin. This, the 
operation of circumcision, is performed by drawing forward the 
parts by a tenaculum or forceps, and with a bistoury cutting off 
transversely the redundant mass in advance of the glans. Or a 
bistoury may be introduced upon a grooved director, between the 
glans and the prepuce, and the integument incised as far back as 
the corona from within outward. The mucous membrane is then 
to be stitched to the skin, and the cold water dressing applied. 

Paraphimosis. 

This— the reverse of phimosis— is that condition in which the 
glans is exposed, and constricted at neck by the retracted prepuce. 
It is always of accidental occurrence. The skin becomes cedema- 
tous, and the glans congested. _ 

Treatment.— To restore the prepuce to its normal relation, an 
attempt to relieve the congestion should be made by pouring cold 
water upon the organ for some time. The parts having in this 
way become less turgid, the hands of the operator are oiled, and 
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traction is to be made upon the constricted integument with the 
fingers of both hands, at the same time that the glaus is pushed 
backwards by the thumbs. 

Hypospadias and Epispadias. 

These lesions result from arrest of union in the mesial line either 
on the under or upper surface of the penis. When the former, it 
is termed hypospadias ; when the latter, epispadias. Of these, 
hypospadias is of more frequent occurrence. When of moderate 
size, an attempt may be made, to cure the deformity by means of a 
plastic operation. Epispadias, being commonly complicated with 
extroversion of the bladder, is incurable. 

Orchitis. 

The testis is liable to acute and chronic inflammation. The 
acute form is seated principally in the epididymis. Although it 
may result from an injury, it is more often a sequence of gonor- 
rhoea, the inflammation being transmitted from the urethra. It 
may also be caused by direct violence or cold, or may occur by 
metastasis from mumps. There is local pain, swelling — this being 
chiefly confined to the epididymis — effusion in the tunica vaginalis, 
ami brawny appearance of the skin. There is a peculiar dragging 
sensation in the cord, with aching pains in the loin and perineum, 
Fever and vomiting are often accompaniments. 

The TREATMENT is antiphlogistic. The tenseness of the parte 
may be relieved by punctures with the lancet, or through local 
depletion by leeches, while an active purgative is administered. 
The exhibition of antimony and opium is often indicated. Per- 
fect rest is to be enjoined. Cold or warm water dressings are to 
be directed according to the patient's feelings. The weight of 
the tumor must be sustained by a suspensory bandage. After 
the subsidence of the acute symptoms, frequent frictions of the 
Bcrotum with a mildly stimulating' liminent, and subsequent re- 
peated strappings with adhesive plaster, will be found of the 
greatest benefit. 

Instead of adhesive plaster, sometimes a closly fitting gum elastic 
bag is used. 

The chronic form may follow an acute attack, or may arise 
spontaneously. The testicle slowly becomes indurated and swollen. 
The enlargement, generally confined to one side, ma} - , however, 
exist on both. 

Treatment consists in administration of mercury or iodide of 
potassium ; rest, moderate purgation, and application of mild 
alterative unguents. 

Hydrocele. 

Hydrocele is a collection of serous fluid in the tunica vaginalis. 
Sometimes arising without apparent cause, it can most frequently 
be traced to an injury, a strain, or an attack of orchitis. The 
vaginal tunic is commonly unaltered. The quantity of fluid varies ; 
an average quantity is about ten ounces. The swelling increases 
from below upwards. It is smooth, elastic, and fluctuating ; translu- 
cent under transmitted light, and of an ovoidal or a pyriform ligure. 
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It is free from pain or tenderness, but a feeling of weight and 
dragging is commonly complained of. The testicle is placed at 
the upper part of the lower third of the swelling, and at the pos- 
terior part oi the scrotum. Very rarely is it in association with 
the forepart of the tunica vaginalis. The tumor does not dis- 
appear upon change of position, and there is no impulse upon 
coughing. 

Treatment.— This is either palliative or radical. The former 
consists in evacuating the serum from time to time ; the latter 
includes several methods of exciting a degree of inflammation in 
the sac sufficient to prevent further accumulation of fluid. Three 
plans are recognized — incision, seton, and injection. The last 
mentioned treatment is the one generally adopted, and is per- 
formed as follows : — - 

The patient being seated, or placed in the recumbent position, 
the tumor is firmly grasped from behind by the left hand of the 
surgeon, when a trocar (with canula) is thrust obliquely from 
below upwards into the tumor at the middle of its anterior part. 
The trocar is then withdrawn, and the fluid allowed to flow out. 
A stimulating liquid is now thrown through the canula by means 
of a syringe into the sac until it is slightly distended. The injec- 
tion, which generally consists of port wine or equal parts of 
tincture of iodine and water, is allowed to remain for two or three 
minutes, when the fluid is pressed out and the canula withdrawn. 
The preparation recommended by Mr. Curling is composed of 
iodine 9ij, potass, iodid. £ss, alcohol Inject two or three 

drachms, retaining for about five minutes. The pure tincture 
is often employed in this country. The subsequent inflammation 
subsides in six or seven days ; cure is generally accomplished in 
three weeks. 

Congenital hydrocele is a communication between the peritoneal 
cavity and the vaginal tunic. The intervening cavity is narrow. 
It often coexists with congenital hernia. 

Encysted Hydrocele. — In this form the serum is contained in a 
cyst, commonly in connection with the epididymis. 

Hydrocele of the Cord is due to the presence of fluid in the loose 
connective tissue of the spermatic cord. It is not always encysted, 
and communicates with neither peritoneal cavity nor sac of tunica 
vaginalis. 

Haematocele. 

Hematocele is a collection of blood in the tunica vaginalis. 
The swelling is globular or pyramidal, and is opaque and tense. 
It is occasioned either by a blow or wound. It may result from 
incautious use of an instrument, as in tapping for hydrocele. 

Treatment.— Inflammation should be combated and the ab- 
sorption of the blood encouraged. It may become necessary to 
open the sac by free incision, turn out the clot, and allow the surface 
to granulate. 

Varicocele. 

Varicocele or circocele is a varicose condition of the veins of the 
spermatic cord. It is commonlv confined to the left side, owing 
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to the fact that the left spermatic vein is longer than the right, 
and not so direct in its course ; and to the absence- of a valve at 
the point of its entrance into the renal vein. The disease is rarely 
seen before puberty. It is caused by anything that tends to im- 
pede the venous circulation in the parts, such as wearing an 
ill-adapted truss for hernia, constipation, masturbation, horseback 
riding, etc. When well-developed, it presents itself as a convo- 
luted knotty mass of enlarged veins, which moves readily under 
the ringer. The vessels form a tumor of an irregular pyramidal 
shape, its base being downwards. Its size is influenced by posi- 
tion. 

The SYMPTOMS of varicocele are sensation of weight in tin; inn !, 
with dragging sensation in the loins. 

The TREATMENT is palliative or radical. The former consists 
in suspending the scrotum, removing the predisposing cause, mid 
in the frequent use of cold water. The radical plan is to obliterate 
the trunks of the enlarged veins, and endeavor to induce adhesive, 
inflammation between their coats. This may be accomplished by 
ligation, compression, the actual cautery, etc. 



CHAPTER XIV. 

EXCISION OF JOINTS. 

Exctsion of a joint is admissible when the structures are hope- 
lessly diseased or injured. It is proposed as a substitute for am- 
putation : a useful limb oftentimes being secured by the removal 
• of the alfectcd parts. 

Excision of the Shoulder-Joint. 

This operation is performed by making a straight, IT, or S inci- 
sion, commencing half an inch below the clavicle and extending 
through the deltoid muscle. The sides of the incision are then 
retracted to expose the joint. The long head of the biceps should 
be slipped out of its groove and held to one side for protection. 
The tendons, inserted into the tuberosities, are next divided, and 
the head brought out of the wound. If the articular surface lie 
alone affected, the gouge should be used in removing the diseased 
structure ; if, however, a ball be lodged in the head of the bone, 
or the structure be extensively diseased or comminuted, all impli- 
cated parts are to be removed by the saw. The glenoid cavity 
should be similarly treated. The flaps should be brought together 
in the ordinary method, and the arm supported by a sling. 

Excision of the Elbow-Joint. 

This is an operation which is frequently performed for scrofulous 
disease and gunshot injury, and which has been attended by 
excellent results. An incision is made across the posterior part 
of the joint, immediately above the olecranon, from epicondyle to 
epitrochlea, which may be afterwards joined by vertical ones along 
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the sides. The ulnar nerve being drawn inwards to avoid its in- 
jury, the joint is opened and the articular surfaces freely exposed, 
By forcibly bending the joint and pushing the forearm upwards. 
The affected structures are now excised, so far as is possible re- 
taining the points of insertion of the tlexor muscles The chain 
saw is advantageously used in removing the diseased portions 
A\ hen the ordinary saw is employed a spatula should be inserted 
beneath the bones for the protection of the soft parts. The limb 
should be placed in a flexed position, and the parts allowed to rest 
in juxtaposition. Passive motion should be attempted during the 
latter part of the treatment to prevent anchylosis. 

Excision of the Knee-Joint. 

The leg being flexed upon the thigh, a curved incision is made 
across the upper part of the leg from one condyle to the other 
below the lower extremity of the patella. The ligaments are 
then divided and the parts turned out. A fold of cloth is then 
passed through the joint and drawn firmly under the extremity of. 
the bone to be sawn, thus protecting the soft parts behind. Some 
operators prefer the II incision, as in the elbow. During the after- 
treatment the limb should be permanently extended, and especial 
pains be taken to secure free drainage of pus from the wound. 
The difficulty in obtaining this is a frequent source of failure. 

Excision of the Hip-Joint. 

This operation has been performed for chronic disease, and 
pec uliar forms of gunshot injury. A longitudinal, T shaped, or, 
what is perhaps preferable, a semicircular incision, should be 
made over the great trochanter. The articulation having been 
exposed and the ligaments divided, the leg should be strongly 
adducted, rotated inwards, and pushed upwards, the superior ex- 
tremity of the bone being thrust through the opening. The soft 
parts are protected by spatulas or cloths, and the diseased portions 
removed by a narrow saw. The chain saw is often used with advan- 
tage. Should portions of the acetabulum be diseased, they should 
be removed with the gouge. The bleeding is trifling. The limb 
should be extended and maintained in that position by a perma- 
nent dressing. Of 87 excisions of the hip-joint for injury, per- 
formed in the United States, 8 have been followed by recovery. 



CHAPTER XV. 

AMPUTATION. 

General Considerations. 

Amputation becomes necessary when, from the progress of dis- 
ease, or effects of injuries, a limb or portion of limb is rendered 
irremediably useless, and may endanger life by its longer contact 
With the body Among the more common conditions requiring 
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Fig. 393. 



amputation arc, a gangrenous state of the soft parts, the presence 
of malignant tumors, chronic joint disease not amenable to exci- 
sion, and traumatic injuries involving much comminution and Lou 
of structure. 
Amputation may he primary or secondary. 
Primary amputation is so called when the operation is performed 
immediately after the subsidence of the shock of an injury. Such 
a procedure is advisahle in all traumatic eases, when from the 

nature of the injuries it is at once 
apparent that no attempt to Bave 
the limb can he successful. 

Secondary amputation is the ope- 
ration performed after suppuration 
has set in. It may be advisable in 
certain cases to await this event. 
But ordinarily the primary operation 
is to be preferred. 

Amputation through the shaft of 
a bone is said to lie in continuity; 
through a joint, in contiguity. 

There are two methods of ampu- 
tation in general use: the circular 
and the flap. 

Circular. —The circular method is 
performed by dividing the integu- 
ment and superficial fascia, dissect- 
ing up the skin to a distance of two 
or three inches, according the dia- 
meter of the limb, like the cuff of a 
coat. The muscles arc then divided, 
immediately below the edge of the 
retracted integument, down to the 
bone. The muscles surrounding the 
bone having been separated from it 
to the distance of an inch or more, 
and the soft parts protected by a retractor, the saw is applied and 
the operation is completed. 

Flu p. — The assistant drawing back the skin from the point of 
election, the. anterior flap is formed by transfixing immediately in 
advance of the bone. The knife is then inserted at a correspond- 
ing -point behind the bone and the posterior flap is made. The 
latter should, as a rule, be somewhat larger than the former. 

"When the patient is extremely muscular, and the amputation 
has been done in the arm, thigh, or leg, it will be found to be most 
convenient to save skin flaps, made by cutting from without in- 
wards, dissecting up the integuments from the fascia to a sufficient 
extent, and then making a circular cut through the muscles down 
to the bone, thus only leaving a skin covering. " 

The following rules should be observed in conducting an ampu- 
tation : — 

In the adult male the parts from which it is proposed to secure 
the ffaps should he shaved, the limb elevated for a few moments 
prior to the operation, and, in order to rid the limb of blood as 




Circular Amputation shown 
in the Leg, the Integuments 
being turned back, and the 
Muscles divided down to the 
Bone. 
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much as possible, pressure may be made along the lines of im- 
portant vessels in a direction from the extremity towards the t „ t 
The tourniquet should he applied over the ^t^^Sd^ 
desired to make compression ; but the screw is not to be tightened 
until the surgeon is entirely ready to begin the operation^. The 




Amputation of the Thigh bt the Flap Method. 

patient should be brought under the influence of an anesthetic 
[ether is the safest), whose effects should be watched, and main- 
tained so long as required, by a competent assistant. If chloro- 
form be employed, it should be w T ell mixed with air as it is breathed. 
Some surgeons prefer a mixture of one part alcohol, two parts 
chloroform, and three parts ether, for inhalation. For pure chlo- 
roform, the best method is, to lay a handkerchief, single, over the 
face of the patient, and pour the chloroform, drop by drop, upon 
the middle of it. With ether, a conical hollow sponge, or a towel 
folded into the shape of a cone, is commonly used. The saw 
should be stout, but not too heavy. It should always be drawn 
from the heel to the point in starting the groove. When two 
hones are present in the limb, the smaller and less fixed of the 
two should be severed first. After the removal of the limb, the 
larger arteries should be secured before the screw of the tourni- 
quet is loosened. As a rule the tenaculum is more convenient for 
this purpose than the forceps. — Sponges are intended to absorb 
the blood, and not to wipe or scrub the flaps. They should be 
small, and of fine quality. — It is advisable to allow the stump to 
remain open until the surface glazes, when its sides may be loosely 
approximated by sutures. But these should not be accurately ad- 
justed for several hours after the operation, in order to preclude 
the necessity of their rough handling in the not unfrequent event 
of some neglected vessel spirting during the period .of reaction 
from the anaesthetic. 

In 1873 Professor Esmarch, of Kiel, in Germany, introduced 
the method of preventing hemorrhage during amputations by firm 
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compression of the limb with [ndia-rubber. The patienl being 
anaesthetized, iirst a bandage of [ndia-rubber webbing is drawn 
around the limb from below upwards, as far as the place of ampu- 
tation ; and then [ndia-rubber tubing is wound around the portion 
above, tightly, several times, and its ends secured together by 
hooks and rings. The limb is thus made bloodless during the 
operation. 1 

Amputation of the Fingers. 

A linger may be amputated either at a joint or in continuity. 
When the terminal phalanx is necrosed, it may be removed by a 
lateral incision : the pulp and finger-nail are left, forming a useful 
point to the finger. The ordinary operation, through an articula- 
tion, is performed after strongly Hexing the member, by making a 
short, semilunar incision from one side of the linger to the other 
on its dorsal surface, the convexity presenting towards the nail. 
The joint being opened, the other flap is made from (he palmar 
surface. When the circular method is adopted, as in amputation 
through the shaft, an incision should be made through the skin, 
which is retracted three or four lines, and, the fibrous tissues 
having been divided, the bone is either sawn or cut through with 
bone nippers. 

Amputation at the metacarpophalangeal joint is best performed 
by the oval method. The finger is to be forcibly flexed and an 
incision made on the dorsal aspect of the joint, a short distance 
above and carried down to the commissure. It is then carried 
across the fold and beneath the finger, to be brought up through 
the web of the opposite side to the spot where it commenced. 
Should it appear likely that the head of the metacarpal bone would 
be unduly prominent, it may be removed by bone forceps. 

The thumb may be amputated by the oval method, by making 
an incision along the dorsal surface Of the metacarpal bone of 
the thumb, commencing six lines above its articulation, passing 
around the web, and returning to the point of starting ; or by the 
single flap method, in which the knife divides the web between 
the thumb and index finger, down to the carpo-mctacarpal articu- 
lation. The joint is then opened, the bone disarticulated, and the 
flap formed by cutting gradually outwards along the side of the 
bone a short distance beyond the metacarpophalangeal joint. It 
is of importance to remember that in operations about the hand 
we should retain as much of the tissues as possible. 

Amputation at the Wrist. 

This may be performed by the flap or circular methods. The 
flap method consists in making a semilunar incision with its con- 
vexity downwards from one styloid process to the other, cutting 
from without inwards. The hand being forcibly Hexed the flap is 
raised, the tendons and ligaments divided, the joint opened, and a 
corresponding flap made from the palmar surface. In the circular 
method, the incision is made about an inch below the styloid pro- 

' A very similar practice was tried and abandoned (with ordinary 
bandage instead of rubber) in this country, many years since. 
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cesses, the skin is dissected and turned hack to the level of the 
joint, which is opened and the hand removed. The styloid pro- 
cesses are best cut off on a level with the rest of the articular sur- 
face. 

Amputation of the Forearm. 

By the flap method, this is performed hy holding the forearm in 
a position midway between pronation and supination, when the 
tissues, on either side, are transfixed close to the bones. The 
interosseous membrane is then divided, and the bones sawed — the 
soft parts being protected by linen retractors. — In the circular 
method, the tissues of the limb being drawn upwards by an assist- 
ant, the parts are divided by the first incision down to the deep 
fascia, the skin and superficial fascia are then turned up to the 
extent of an inch, and the muscles divided b} r a circular sweep of 
the knife. A lateral incision may be necessary in raising the flap 
if the arm be unusually conical. 

Amputation of the Arm. 

The arm is usually amputated by the double flap operation. 
The soft parts being firmly grasped and held away from the bone, 
the limb is transfixed from the front, and a flap is made from two 
and a half to three inches in length. A similar flap being secured 
from the posterior part of the arm, the bone is sawed. The combi- 
nation of skin flaps with circular division of the muscles is advisa- 
ble where, from the extreme muscularity of the parts, the flap 
might prove redundant. 

Amputation at the Elbow-Joint. 

This is performed by making a single long flap from the anterior 
part of the arm, fashioned from without inwards. The joint 
having been opened from the front, the radius is disarticulated and 
the olecranon process sawed through, thus retaining the insertion 
of the triceps. 

Amputation at the Shoulder-Joint. 

This may be effected by transfixion, or by the oval method. 
That by transfixion is performed by abducting the arm, and passing 
the knife in at the inferior margin of the axilla, to be brought out 
about half an inch beneath the clavicle, just beyond the acromion 
process. This flap includes nearly the whole of the deltoid muscle. 
The head of the bone then being disarticulated, the internal flap is 
made by cutting from within outwards. This flap, containing, as 
it does, the vessels, the assistant should he prepared to compress 
immediately upon the limb being removed. 

In the oval method, a vertical incision is made on the outer 
surface of the shoulder, starting from the acromion process and 
terminating one inch below the top of the humerus. Two oblique 
incisions start from this one, running around the upper extremity 
of the humerus to the middle of the axilla, the other extending 
alon<* the posterior and outer aspect of the shoulder to join the 
first m the armpit. The edges of the wound being separated, the 
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Amputation at the Stioulder- Joint. 



joint is opened, and the remaining tissues, including the blood- 
vessels, are divided from ahove downwards. 

Amputations of the Toes. 

The toes and their phalanges may he amputated in the same 
way as the corresponding parts of the hand. 

Lisfranc's Operation. 

Amputation of the tarso-mctatarsal junction (Lisfranc's opera- 
tion). The tubercle of the fifth metatarsal bone and t he projec- 
tion of the scaphoid forming the guide, a semilunar incision, with 
its convexity looking downwards, is made across the dorsum of 
the foot a short distance in front of the articulation. The dorsal 
Ligaments having been divided, disarticulation is next effected, and 
a long Map is cut from the sole of the foot. In disarticulating it 
should be remembered that the head of the second metatarsal bone 
is sunk between the internal and external cuneiform hones. I lev's 

operation is the same as 
the above, with the ex- 
ception that the bones 
are sawed across at the 
junction of the flaps. 

Chopart's Amputa- 
tion. 

Amputation through 
the tarsus (Chopart's 
operation). This ope- 
ration consists in dis- 
articulating between the 
astragalus and calca- 
neum, scaphoid and cu- 
boid bones. A short 
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flap is made in front of the foot, beginning midway between the 
outer malleolus and head of the fifth metatarsal bone, and termi- 
nating directly opposite on the inner margin of the foot. This being 
turned back the articulation is opened, when a long Hap extending 
as far forward as the base of the great toe is cut from the plantar 
surface by transfixion. 

Syme's Amputation. 

Amputation at the ankle-joint (Syme's amputation). Two flaps 
are made in the performance of this operation, an anterior and a 
posterior. The line of the posterior flap is made by incising the 
skin and fascia across the sole of the foot from one malleolus to 
the other. The anterior incision should join this in a straight 
line down across the instep. The posterior flap should then be 
dissected up, the knife keeping close to the calcaneum, care being 
taken to avoid injuring the posterior tibial vessels which run within 
its inner portion. The anterior flap is next raised, the foot disar- 
ticulated from in front, and the malleoli removed by the saw. 

PirogofFs Amputation. 

Pirocoff 's modification of the above operation consists in retain- 
in-' iu°the posterior flap a segment of the os calcis, which being 
opposed to the sawn surfaces of tibia and fibula, will, under favor- 
able circumstances, unite with them. 

Amputation of the Leg. 

This is performed by either the flap or the circular methods. If 
by the former, the knife is made to transfix the calf close to the 
bones, and a flap is cut 

from four to five inches Tig. 397. 

in length. An anterior 
flap of equal dimensions 
is then fashioned, and the 
bones divided, as in am- 
putation of the forearm. 
In sawing the bones the 
fibula should be divided 
first to avoid splintering. 
A valuable modification 
of the flap operation is 
made by using skin flaps 
of the same size as those 
described, the muscles 
being subsequently divi- 
ded by a circular inci- 
sion. Teale's operation 

consists in making two , ,v, +( _ +wri t i,; Vf io 

rectangular flans the anterior being equal in length to two-thuds 

fourth the length ot the anienui. jl ornrmtitino- the le«- 
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be a subject for the consideration of the surgeon. When circum- 
stances allow of a choice, the " place of election" is generally fixed 
at four inches below the patella. The leg should never be ampu- 
tated nearer the knee than the tuberosity of the tibia. 

Amputation at the Knee-Joint. 

This is best performed by the double Hap method. The anterior 
flap is cut from without inwards, and extends from the origin of 
the hamstring muscles on either side, downwards to two and a 
half inches below the head of the tibia. The ligament of the 
patella is then divided, the flap raised, and disarticulation effected. 
The posterior flap is made by cutting downwards and outwards 
through the upper portion of the gastrocnemius muscle. 

Amputation at the Thigh. 

This may be performed at the lower, middle, or upper third of 
the thigh. Either the circular or flap method may be employed, 
though the latter is generally preferred. The soft parts having 
been forcibly raised by the thumb and first finger, the knife is 
thrust t hrough the tissues from the outer to the inner aspect of 
the limb immediately above the bone, and a flap from three to 
four inches in length is cut from within outwards. The knife is 
then again introduced, and passing under the bone a posterior Sap 
is made a little longer than the anterior. Flaps have been made 
from the sides of the limb — Vermales' method. An objection to 
this is seen in the tendency of the end of the bone to rise at the 
upper angle of the wound and to protrude forwards. 

Amputation at the Hip-Joint. 

The flap method is here most generally preferred. The buttock 
being brought well over the edge of the table, the knife is passed 
obliquely through the thigh immediately in front of the joint, 
entering, if it be the left limb, below the tuberosity of the ischium, 
and emerging at a point midway between the anterior superior 
spinous process of the ilium and the great trochanter. The exter- 
nal flap, which must be at least four inches in length, is now formed 
by the knife passing downwards and outwards in close contact 
with the bone. The capsule is next opened, the head disarticu- 
lated, and the blade of the knife carried round the bone, and the 
internal and anterior flap, which must be longer than the external, 
fashioned. An assistant should firmly compress the anterior Hap 
the moment division of its vessels takes place. Before this, the 
femoral artery may be compressed at the groin ; or use may be 
made of Lister's aorta-compressor, or of the abdominal tourniquet. 
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CHAPTER XVI. 

CLUB-FOOT. 

Club-foot is a peculiar distortion of the foot, for the most part 
congenital, characterized by "deviation from its natural direction, 
and also, generally, a diminution of its proper length." Orig- 
inally occasioned by loss of antagonism between the different 

Fig. 398. Fig. 399. 




muscles of the leg, the condition is ordinarily maintained by ex- 
cessive contraction of those muscles placed in connection with that 
region toward which the deformity tends. Thus, in talipes varus, 
where the foot is inverted, its inner margin being inclined up- 



Fig. 400. 
Co7tgcnilal VctT'us. 




wards, and the plantar surface looking inwards and upwards, the 
defection is chiefly due to the action of the anterior tibial muscle 
In talipes valgus, where the foot is everted, the inner margin turned 
downwards and the plantar surface directed upwards and outwards, 
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the peroneal muscles arc at fault. This 
variety is often associated with Hat-foot. 
Talipes equinus,wheTe the heel is marked- 
ly elevated, the gastrocnemius and soleus 
are to he accused ; as, on the other hand, 
in talipes calcaneus are the anterior tibial 
and common extensor muscles. The af- 
fection is said to be more frequent with 
boys than girls. The most common va- 
riety is the talipes varus, the least frequent 
talipes calcaneus. The influence of Buch 
deformities upon progression arc so appa- 
rent as to require no comment. 

Treatment. — When the condition is 
marked the operation of tenotomy should 
be practised. This consists in dividing 
subcutancously the atlected parts by 
means of a tenotome. The tenotome re- 
commended by Prof. Gross " is nearly 
six inches in length, of which one inch 
and three-quarters are occupied by the 
blade. The cutting portion of the blade 
is spear-shaped, very sharp, thin, and a 
little more than five-eighths of an inch in 
length, by two-thirds of a line in w idth 
Club-foot Apparatus. at its widest part." The knife is intro- 
duced sideways, and then the edge is 
turned down and carried through the tendon. The knife is then 
withdrawn, and the incision closed with a piece of plaster. The 
patient will have to wear a mechanical contrivance adapted to the 
case, for some time after the operation. The modified shoe of 
Scarpa (Fig. 401) is the one commonly recommended for this pur- 
pose. 



CHAPTER XVII. 

SKIN GRAFTING. 

Suggested probably by John Hunter's observation that the 
spur of a cock would grow when transplanted to the comb either 
of its own head or that of another bird, and also by the success of 
what are called plastic operations, Reverdin, 1 in 1809, proposed 
skin-grafting to promote the healing of large ulcers, old burns, etc. 
Pollock and many others have followed this practice successfully. 

1 Prof. F. H. Hamilton, of New York, introduced a similar practice 
at a still earlier date. 
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Fig. 402. 



positive pain. The section may then be divided into smaller 
pieces, and these are to be placed upon the sore, half or three- 
quarters of an inch from its margin, and about an inch apart. 

Tig. 403. Fi g< 404 _ 




They require to be merely pressed in very gently, and covered 
with oiled silk, supported by a bandage. The dressing must be 
changed with great care, not sooner than the third day. Only 
tepid water, without any sponging or wiping, is allowable to cleanse 
the surface. 

' Another method, devised by Dr. C. H. Thomas, is, to raise a point 
of skin by a nearly horizontal puncture with a needle, and then cut the 
raised portion oft' with a small knvfe or scissors. 

75* 
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"When the new centres of growth have become established, if the 
sore be very large, still others may be inserted in like manner. 
The rapidity of the granulation and healing of extensive and obsti- 
nate ulcers is thus sometimes much promoted. 

Skin dust, obtained by scraping the skin, is also employed, as 
proposed by M. See; but it is less often successful. Under either 
practice, the new skin is apt to be more delicate and easily de- 
stroyed than the old, requiring considerable care and protection 
during and after recovery. 
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CHAPTER I. 



THE OBSTETRIC PELVIS. 

THE BO^ES. 

TnE pelvis is an" irregular bony cavity, situated at the base of 
the spinal column, and above the inferior extremities. In the 
« adult it is divided iuto four parts, or bones, viz. : two ossa innomi- 
nata, the os sacrum, and the os coccygis. 

Ossa Innominata. 

Prior to the age of puberty, each os innominatum consists of 
three divisions, the os ilium, the os ischium, and os pubis, which 



Os Innomtnatum, Inner Surface. — 1. Rough iliac surface of sacro-iliac 
junction. 2. Ascending ramus of ischium. 3. Spine of pubis. 4, 5. Anterior 
superior and inferior spinous processes of the ilium. 6, 7. Posterior superior 
and inferior spinous processes of the ilium. 8 Sciatic notch. 9. Inclined 
plane of ischium. 10, 11. Venter of ilium 12. Linea ilio-pectinea. 13. Spine 
of the ischium. 14. Tuberosity of the ischium. 15. Internal surface of the 
ischium. 16. Descending ramus of pubis. 17. Symphysis pubis. 18. Ilio-pec- 
tineal eminence. 19. Groove for obturator vessels and nerve. 20. Obturator 
foramen. 



Fig. 405. 
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are connected by a Y shaped cartilage in the acetabulum, two- 
fifths of the latter being formed by the ilium, two-fifths hy the 
ischium, and one-fifth by the pubes. 

The os ilium is the largest of the three divisions of the os inno- 
minatum, is triangular in shape, situated superiorly, and, with its 
fellow, forms what is called the false jjclvis. 

Its external surface or dorsum is convex and irregular, with 
elevations and depressions which serve for the attachmenl of the 
glutei muscles. Its internal surface or venter is concave and 
smooth, affording a lied for the iliacus interims muscles. The 
lower portion, body, or base is the thickest part of the bone, and 
enters into the formation of the acetabulum. 



Fig. 400. 




Os lN\oi\frxATr>r. Outer Surface.— 1. Dorsum ilii. 2. Body of ischium, 
forming part of acetabulum. 3. Venter ilii. 4,5. Anterior superior and inferior 
spinous processes. 14. Tuber ischii. 15. Acending ramus of ischium. 10. Hori- 
zontal ramus of pubis. 18. Descending ramus. 19. Groove for obturator vessels 
and nerve. 20. Obturator foramen. 

Above the body, the bone spreads out into its ala, or wing, 
whose superior border is termed the crest, or crista ilii, which 
serves for the attachment of the abdominal muscles. The two 
projections at the anterior portion are the anterior superior and 
(interior inferior spinous processes. To the former Poupart's liga- 
ment is attached. Posteriorly are situated the posterior superior 
and posterior inferior spinous processes, and below these is a deep 
arch, the sciatic or sacro-sciatic notch, which is divided by liga- 
ments into the two sciatic foramina. The posterior part of the 
crest of the ilium is an irregularly oval, rouah surface, with numer- 
ous prominences which occupy corresponding depressions in (he 
sacrum. The body of the bone is divided from the ala internally 
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by a well-marked ridge running forwards from the junction of the 
ilium with the sacrum, called the linca ilia, which 'is a part of the 
Unea iLio-pectinea. 

The os ischium is the lowest division of the os innominatum 
Its body or base is the thickest portion ; below this is a narrower 
portion, from which a spinous process juts out and affords inser- 
tion to a part of tbe sacro-sciatic ligament. This process varies 
in length and direction, and is occasionally of great obstetrical 
importance. From the neck, the bone descends until it terminates 
in a thick, rough protuberance called the tuber ischii, and turning 
upwards it becomes the ascending ramus of the ischium. Its in- 
ternal surface is smooth and even, and forms one of the inclined 
planes of the pelvic cavity. Its external surface is rough, and 
gives attachment to the sacro-sciatic ligament and to various 
muscles. 

The os pubis is the smallest and most anterior of the three 
bones. It consists of a body or base, which is its thickest part, 
and a horizontal ramus and descending ramus. The latter, with its 
fellow, constitutes the arch of the pubes. The inside edge of the 
horizontal ramus is the Tinea pectinea, and forms part of Tinea ilio- 
pectinea. Near its pubic termination is a small spinous process, to 
which is attached the inner end of Poupart's ligament. 

Os Sacrum. 

The os sacrum terminates the vertebral column. It is of a tri- 
angular shape, the base of the 

triangle being upwards. Its Fig. 407. 

length is from four to five 
inches, its breadth four inches, 
and its greatest thickness two 
and a half inches. It is the 
lightest bone of its size in the 
body. Its external surface is 
rough and convex, and has four 
or five small spinous processes 
resembling those of the verte- 
brae. Anterior to these we find 
the continuation of the spinal 
canal, containing the cauda 
equina; with four foramina on 
each side communicating with 
it, for the transmission of 
nerves. 

Its internal surface is smooth 
and concave, and is crossed by 
four transverse lines, marking 
the former division of its bones 
by cartilage ; here also are four 
foramina, sloping outwards, 
through which pass filaments 
that afterwards form part of the 

great sciatic nerve. The upper portion, orbase, projects forwards 
and forms the promontory of the sacrum 




Os Sacrum —1. Promontory of sacrum. 
2. Hollow of sacrum. 3. Articulating 
surface of sacro-iliac symphysis. 4. 
Coccyx. 



The lateral surfaces are 
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rough and uneven, the irregularities corresponding to similar ones 
in The ilium. Obstetrically considered, this is a very important 
bone, inasmuch as it enters largely into the various deformities of* 
the pelvis. 

Os Coccygis. 

The os coccygis terminates the sacrum and vertebral column. Its 
form is pyramidal, the apex of the pyramid being below. It con- 
sists of three or four bones, movable upon each other by a giugly- 
moid joint. 

The two last lumbar vertebrae are sometimes reckoned among 
the bones of the pelvis. They form, with the sacrum, the sacro- 
vertebral angle. 

The Symphyses of the Pelvis. 

The articulations of the pelvis arc four in number, called the 
symphyses: viz., the symphysis pubis, the two sacro-iliac symphyses, 
and the sacro-coccygeal symphysis, to which may be added the sacro- 
n rtj bral joint. 

The symphysis pubis is situated anteriorly, and is formed by the 
junction of the two ossa pubis, whose extremities are covered with 
thin plates of fibro-cartilage. The posterior two-thirds of the 
latter are lined with synovial membrane, and thus is formed a 
true arthroidal articulation. This joint is strongly fortified by 
ligaments, viz., the anterior, posterior, superior, and sub-pubic 
ligaments. 

The sacro-iliac symphysis of either side of the pelvis consists of 
a rough, irregular surface on the posterior part of the ilium and 
on the side of the sacrum, each of which is covered with a layer 
of fibro-cartilage. The union of these two hones is strengthened 
by strong ligamentous bands which stretch across from one bone 
to the other, and, from their position, are termed the anterior and 
posterior sacro-iliac Ligaments. Additional strength is gained by 
the sacro-sciatic ligaments connecting the lower part of the sacrum 
with the ilium, and by the ilio-lumbar ligaments connecting the 
ilium with the lower lumbar vertebrae. The sacro-iliac joint is 
rendered immovable unless great force is employed, and separa- 
tion, to any extent, of the symphysis pubis, can be effected only by 
the rupture of both the pubic and sacro-iliac ligaments, an acci- 
dent which never occurs during labor. 

The sacro-coccygeal symphysis is formed as follows : The articu- 
lating surface of each bone is covered with cartilage lined by a 
synovial membrane, making a ginglymoid joint which is surrounded 
by a strong fibrous ligament. It possesses extensive motion, espe- 
cially backwards. It may become anchylosed, and offer a decided 
impediment to labor during the passage of the head through the 
outlet. 

Divisions of the Pelvis. 

The pelvis is divided by the linea-ilio-pectinea into the upper 
and lower, or the false and true pelvis. The upper or false pelvis is 
formed by the lateral divulgence of the ala? of the ossa innominata. 
It does not possess much obstetrical importance, the lower or true 
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pelvis being the part involved in parturition. The latter for ac- 
curacy of description, is divided into the brim, inferior strait, and 
the cavity. Ihe brim, or superior strait, is denned by the linea- 
iho-pectinea ; it is of an oval form, except posteriorly, where the 
oval is broken by the promontory of the sacrum. 

It has three principal diameters, viz. : the antero-posterior ex- 
tending from the promontory of the sacrum to the upper' and 
inner edge of the symphysis pubis; the transverse, across the 
widest part of the brim, at right angles to the antero-posterior ; 
and the oblique, from the sacro-iliac symphysis of one side to the 
opposite side of the brim of the other, just above the acetabulum. 
According to Hodge, the antero-posterior diameter is four inches ; 
the transverse, five and a quarter inches ; and the oblique, five 
inches. 

The outlet, or inferior strait, is of an oval shape, but irregular. 
Its antero-posterior diameter from the subpubic ligament io the 
point of the coccyx is four inches, but distensible to four and a 
half inches by the mobility of the coccyx ; the transverse from 
one tuber ischii to the other is about four inches. 

The cavity of the pelvis is the space between the superior and 
inferior straits. It measures, according to Hodge, posteriorly, 
five inches in depth ; from the brim to the tuber ischii, three inches 
and a half ; and the depth of the symphysis pubis is about one 
and a half inches. The diameters of the cavity of the pelvis are 
as follows : antero-posterior, four inches and three-quarters ; trans- 
verse, four inches and three-quarters ; oblique, six inches. 



Fig. 408. Fig. 409. 




Diameters of Superior Strait.— Diameters of the Inferior Strait. 

/, /. Transverse, a, p. Antero-poste- —<i, p. Antero-posterior. t, t. Trans- 

rior. o, o Left oblique, o', o'. Bight verse, 
oblique. 



The plane of the superior strait is represented by a piece of 
card paper fitted to the brim of the pelvis, and one fitted to the 
outlet will represent that of the inferior strait. Any number of 
planes of the cavity of the pelvis, may be illustrated m like man- 
ner. 

A line running from the coccyx to the umbilicus will pass per- 
pendicularly through the centre of the plane of the superior strait, 
and form the axis of said strait ; while a perpendicular line running 
from the promontory of the sacrum through the centre of the 
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plane of the inferior strait will form the axis of that strait. A 
line drawn in the same manner in respect to any plane of the 
cavity of the pelvis will he the axis of that plane. 



Fig. 410. 




Planes and Axes of the Pelvis.— a, b. The plane of the superior strait, o, i. 
The plane of the inferior strait, c. The point where these two planes would 
meet if prolonged, pc, gc, rc, sc, tc. Planes of the cavity of the pelvis, e,/. 
The axis of the superior strait, g, k. The axis of the pelvis, m, n. The hori- 
zontal line. 

When all the axes of the planes of the cavity are connec ted 
they form a curve which is called the axis of the pelvis. This 
curve, sometimes named "the curve of Carus, " is greatest at its 
lower portion, and is very correctly represented by the curve of 
the male catheter. 

H will he seen that the axis of the superior strait does not 
coincide with that of the body, but forms, with the latter, an 
angle of from 50° to 60°. This obliquity of the pelvis, as well as 
the curvature of the axis of the pelvis, should receive the student's 
careful attention. 

The Pelvis modified by Sex. 

The female pelvis is broader and more shallow than that of the 
male. Its superior strait is more elliptical ; the sacrum less 
curved ; the tuberosities of the ischia are wider apart, and the 
ischio-pubic branches form a broader arch at their junction. 
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CHAPTER II. 

ORGANS OF GENERATION. 

These are divided into the external and internal. The former 
are the mons veneris, the labia majora and minora, the clitoris, 
and hymen ; the latter are the vagina, uterus, ovaries, and Fallo- 
pian tubes. The mammai are sometimes classed among the organs 
of generation. 

External Organs. 

The mons veneris is a triangular, cushion-like prominence, situ- 
ated over and above the symphysis pubis. It consists of a thick 
layer of areolar and adipose tissue covered by skin, upon which, at 
puberty, a quantity of hair makes its appearace, having among its 
roots numerous sebaceous follicles. 

The labia majora or externa consist of two folds of skin exter- 
nally, and mucous membrane internally, extending downwards 
from the mons veneris. They are thicker and wider above, 
gradually decreasing as they descend. Externally, they are 
thinly covered with hair. Their junc- 
tion above is called the anterior com- 
missure, and below, the posterior com- 
missure or fourchette. 

The external labia contain, between 
the skin and mucous membrane, areolar 
and adipose tissue, nerves, bloodvessels, 
and glands. 

The labia minora, or nympha>, are 
two lateral folds of mucous membrane 
internal to the labia majora. They ex- 
tend from the anterior superior portion 
of the vulva to about the middle of the 
orifice of the vagina, and contain between 
their mucous coats a spongy vascular 
tissue and nerves. They enfold the 
clitoris and the meatus urinarius, and 
cover part of the vaginal orifice. They 
are, like the external labia, elastic and dis- 
tensible, yielding with more or less readi- 
ness to the passage of the child's head at 

bl The clitoris is the analogue of the male penis, but has no ure- 
thra, and no corpus spongiosum. It is highly sensitive, vascular 
and capable of erection. It is situated just below the junction oi 
the nymphse. 




External Organs 
Generation. 



90S 



OBSTETRICS. 



Below the clitoris is a smooth triangular space — the vestibule — 
at the lower part of which is the orifice of the urethra, or meatus 
urinarius, just at the upper edge of the orifice of the vagina. 



Fig. 412. 




Front View of the Erectile Structures op tite External Oroans of 
Generation. — a. Bulbus vestibuli. b. Sphincter vaginae muscle. e,e. Vcnoua 
plexus, or pars intermedia. /. Glans of the clitoris, g. Connecting veins, 
/t. Dorsal vein of the clitoris, k. Veins going beneath the pubes. I. The obtu- 
rator vein. 

The urethra is a dilatable membranous canal, about an inch and 
a half in length, running under and behind the symphysis pubis 
to the urinary bladder. 

Below the urethra and stretching across the inferior portion of 
the orifice of the vagina is a slight crescentic fold of mucous mem- 
brane called the hymen. It is usually, but not always, ruptured 
by sexual intercourse. It is sometimes absent, from disease and 
other causes independent of coition. Great care in diagnosis is 
therefore necessary in regard to it. 

The carunculce myrtiformes are the remains of the hymen after 
its rupture. The fourchette is the inner edge of the posterior 
commissure, and consists of a fold of mucous membrane which is 
generally slightly torn in first labors. 

The space between the posterior commissure and the anus is 
called the perineum, which is composed of skin, adipose and areolar 
tissue. In connection with the constrictor vaginae, levator ani, 
transverse and sphincter muscles, it serves to partially close the 
outlet of" the pelvis and prevent the prolapse of the viscera. 
Though elastic and distensible, it is sometimes, yet rarely, ruptured 
during the passage of the child. The external organs are collec- 
tively called the pudendum. 
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A View op the Muscles of the Perineum in the Female.— 1. Tuber ischii. 
2. Sphincter vaginae muscle. 3. Its origin from the base of the clitoris. 4. Va- 
ginal ring of the same muscle, which receives a part of the fibres of the levator 
ani. 5. Inter-crossing of the sphincter ani and sphincter vaginae muscles at the 
perineal centre. 6. Erector clitoridis muscle. 7. The clitoris covered by its 
prepuce. 8. Transversus perinei muscle. 9. Sphincter ani. 10. Levator ani. 
11. The gracilis. 12. Adductor magnus. 13. Posterior part of the gluteus 
magnus. 

Figs. 412 and 413 will assist in giving the student a good idea of 
the anatomy of the external organs of generation. 

Internal Organs of Generation. 

The vagina is a musculo-membranous canal four or five inches 
long, extending in the direction of the axis of the pelvis, from the 
vulva up to the neck of the uterus which it embraces. It has 
three coats, the internal or mucous, the middle or muscular, and 
the external or areolar. The mucous coat has transverse folds or 
rugae, which by unfolding permit the distension of the vagina. 
The middle coat is made up of longitudinal, oblique, and circular 
fibres. The latter are more numerous near the orifice, and consti- 
tute the constrictor vaginae. 

The external coat connects the vagina anteriorly with the 
urethra and bladder, and posteriorly with the rectum, except at 
its upper end, which is covered with peritoneum. The uterus is 
pear-shaped and somewhat flattened anteriorly. Its upper portion 
is called the fundus; its middle, the body; and its lower, the cervix. 
The length of the whole viscus is about two and three-quarter 
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inches, its greatest breadth about two and a quarter, and its 
thickness about one and a quarter inches. Its weight before child 
bearing is a little less than an ounce ; after child bearing, ahout 
an ounce and a half. It is situated in the centre of the pelvis, and 
is bounded above by the small intestines, below by the vagina, in 
front by the bladder, and behind by the rectum. 



Fig. 111. 




Section of the Pklvis. 



It is a hollow organ. Its entrance at the lower portion is 
called the os uteri or the os tincee, which in some is transverse, in 
others circular and in others still it is triangular, especially in 
those who have borne children. 

The canal of the cervix is about one inch long, narrow at the 
external os, widest in the middle, and narrow where it enters the 
cavity, marking the os internum. Between the external os and 
the internal, the mucous membrane is thrown into folds, which 
branch out from a central line and form the arbor vitce. The 
cavity of the uterus is triangular, its base being upwards. The 
walls of the uterus are composed of three coats, the external or 
peritoneal, the middle or muscular, and the internal or mucous. 

The external covering consists of the peritoneum, which is 
reflected from the abdominal parietes over the fundus and posterior 
wall of the bladder down to the commencement of the cervix 
uteri ; from whence it passes over the anterior surface, fundus, and 
posterior surface of the uterus and down the posterior wall of the 
vagina to an inch below the level of the os uteri, whence it is 
reflected upon the rectum. The anterior and posterior folds of 
the peritoneum are reflected laterally to the sides of the pelvis, 
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and form the broad ligaments of the uterus, which contain the Fal- 
lopian tubes, ovaries, and round ligaments. 

The middle coat of the uterus is composed, according to Virchow 
and others, of fusiform nucleated fibres imbedded in connective 
tissue. These fibre cells are about T7i 1 ff5 of an inch in breadth, 
and though quiescent under ordinary circumstances, arc developed 
under the stimulus of pregnancy into non-striated involuntary 



Fig. 415. 




"Uterus and Apfexdages. 



muscular fibres, of which there are three layers in the gravid 
uterus The external layer is thin, and consists of transverse and 
longitudinal fibres. The middle layer is thick, composed o bundles 
of fibres running in all directions, interlacing with each other and 
Iroundin" the°vessels of the uterus. The internal layer is thin, 
and Ze e up of circular and transverse fibres, which are found 
amind the mSd?e of the body, around the Fallopian tubes, and 

^Ttuterus^'is supplied with blood by four arteries The two 
superior, the ovarii arise from the aorta or the emulgen a te- , 
ries ; the two inferior, the uterine, are given oft by he J P 
artery The veins are more numerous than the arteries, and are 

though small, in the unimpregnated ut( ' nis : , t f inches 

The miopian 

long, which arise from the upper angles ^ gize for 

cavity they open ^^^^^^^ into a somewhat 
about three and a half inche ?A^ h ^Xonens into the cavity of 
funnel-shaped fimbriated ^^^SStogS closely applied 
the abdomen. Itaring »^f^£tSl^ and through the 
to the ovary, which is gias P e * direction and the ovule in 
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Ovaries. 

The ovaries are the essential organs of generation in the female, 
corresponding to the male testes. They are situated within the 
folds of the broad ligaments, on each side of the uterus, to which 
each one is attached by a small fibrous cord, about one inch long, 
called the ligamentum ovarii. They are small, flattened bodies, 
about an inch and a quarter in length, live-eighths in breadth, and 
three-eighths in thickness. Their external covering is the peri- 
toneum, underneath which is a dense white fibrous coat called the 
tunica albuginea. Their internal structure consists of areolar 
tissue, bloodvessels, and nerves, in the midst of which are imbedded 
from ten to twenty spherical bodies, varying from the size of a 
pin's head to that of a pea, which are called Graafian resides, and 
will be described in another place. 

Round Ligaments. 

The round ligam&nts are two small cords which arise from the 
side of the uterus at the angles, and pass to the sides of the pelvis, 
then forwards to the inguinal canal, through which they run, and 
are lost in the groin and adjacent, parts. During pregnancy and 
'early labor they probably aid in giving a forward direction to the 
fundus. They are composed of nerves, absorbents, bloodvessels, 
fibrous and muscular tissue, the latter being a continuation of 
uterine fibres. 

The uterus is lined by a mucous membrane extending from the 
os through the neck, cavity, and Fallopian tubes. The portion 
lining the neck is thrown into rugae which are thickly studded 
with numerous follicles, secreting a clear, thick, tenacious alkaline 
mucus. That portion which lines the cavity of the uterus is about 
a line in thickness, and of a pale color. Under a lens numerous 
points are visible, which are the openings of the glands of the 
mucous membrane. These glands are simply blind tubes about 
one-thirtieth of a line in diameter, almost straight in the part near 
the orifice, but very much convoluted and coiled on themselves at 
their caical ends, where they are seated upon and attached to the 
muscular coat of the uterus. The mucous membrane of the cavity 
of the uterus has a cylindrical ciliated epithelium, underneath 
which club-shaped papilla; or villi are everywhere found, each 
villus consisting of one or two looped bloodvessels and connective 
tissue, the whole being covered by an epithelium. 

Mammary Glands. 

The mawmce are two hemispherical glands situated over the 
pectoral muscle on each side, and between the third and seventh 
ribs. Each gland is covered by a fibrous capsule which dips down 
into various parts of the gland. The latter consists of numerous 
tubes, which divide and subdivide until they arrive at the ultimate 
follicles of which the substance of the irland is composed. These 
follicles empty themselves into small tubes, which unite with each 
other, and proceeding in a tortuous course towards the centre of 
the gland, and becoming larger and larger, terminate in ten or 
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S C niDDle k T b h P S ; r; Mc l l ■? 1 «°? nected together near the base of 
he nipple The ultimate follicles arc covered with a layer of epi- 
thelial cells in winch the secretion of milk takes place The 
nipple is placed on the level of the fourth rib and contains erectile 
tissue which causes it to become turgid and erect under special 
stimulus. Around the nipple is a circle of a pinkish hue in the 
virgin (brownish in other women), the so-called areola : in it arc 
numerous sebaceous glands, whose secretion acts as a protective 
during nursing. The breasts are abundantly supplied with blood 
by the internal mammary, epigastric, and intercostal arteries. 
They contain numerous nerves, chiefly branches of the intercos- 
tal*, also abundant lymphatics, which connect them with the 
axillae and other adjacent parts. 



CHAPTER III. 

MENSTRUATION. 

In early childhood there are no marked distinctions either in 
physical form or moral traits between the two sexes ; their dispo- 
sitions, etc., being almost identical. Sexuality lies dormant, but 
at a certain age it is suddenly developed, each sex putting on its 
peculiar characteristics. This age is known as puberty. In the 
female, at this time, the general form is expanded and rounded, 
the breasts are developed, the pelvis enlarged, and the organs of 
generation perfected. At this time also first appears a bloody 
discharge from the vagina, which, in after life, occurs once a 
m mth for many years, and hence is known as the menses, men- 
strual flow, catamenicL, or, in popular language, the "monthlies;" 
the function which has for its object the production of the flow 
being called menstruation. Popularly, when the function is nor- 
mally performed, the female is said to be regular and at the period 
to be unwell. 

The flow continues during the whole period of sexual activity in 
the female, save when she is pregnant or suckling her young. It 
commences in this country generally from the age of 13 to 15 
years, and it ceases about 40 or 45. The period of its disappear- 
ance is often marked by various disturbances of the health of the 
individual, and hence is known as the critical period, change of 
life, etc. The first menstrual flow is generally preceded by feel- 
ings of languor, peculiar shooting pains in the thighs, backache, 
headache, chilliness, and various nervous symptoms, which, in 
many females, recur in a less degree at every return of the menses ; 
but in others the periods are marked by no constitutional disturb- 
ance. . , . , , 

The flow normally returns every twenty-eight days, and con- 
tinues from four days to a week, and the average discharge ■ is 
about five ounces ; but in many cases these limits are departed 
77 
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from, the discharge occurring habitually, more or less often, and 
in greater or less quantities, without detriment to the individual. 

Immediately before and during the How there is more or less 
congestion of the whole genital system, with a soft relaxed condi- 
tion of the vagina, and, according to Dr. Janser, a hypertrophied 
condition of the uterine follicles, all of which changes rapidly sub- 
side with the flow. In regard to the immediate cause of the dis- 
charge there is no doubt that it comes chiefly from the inner surface 
of the uterus, and it was formerly looked upon as a true secretion 
from the glandular mucous membrane lining that viscus, and this 
is even now held by some, but the prevalent view, at present, is 
that it is a true hemorrhage from the congested capillaries of the 
mucous membrane, the blood oozing from innumerable points, and 
being mixed with the acid mucus of the vagina, its coagulability 
is destroyed. According to Dr. Tyler Smith " the mucous mem- 
brane of the uterus is, in great part or entirely, broken up, and its 
debris discharged." The blood is probably exuded during (Ik; 
breaking up of the mucous structure, and the duration of the 
menstrual period represents the time occupied in this periodical 
decadence and renewal of the mucous membrane of the body of 
the uterus. A new membrane is formed every month. Blood 
corpuscles are abundant in the discharge, but it is deficient in 
fibrine." 

That the ovaries exercise an important influence on menstrua- 
tion is proved by the facts : 1. When they are absent congeni- 
tally, or from any causes, or disorganized, menstruation does not 
take place. 2. The period of active life of the ovaries commences 
and ceases with the flow. 3. When the ovaries are normal, the 
menstrual molimen recurs regularly, even if the uterus be absent. 
There have been various theories in regard to the flow. One is 
that the immediate cause of menstruation is the maturation and 
escape of an ovule from the ovary. According to this view every 
twenty-eight days a Graafian vesicle rises to the surface of the 
ovary and ruptures, during which process it gives rise to a pecu- 
liar erethism of the uterus and thus produces the discharge. The 
researches of Dalton and others have proven that maturation of 
the ovule and menstruation are very often consentaneous. But 
many females have conceived without menstruating, and impreg- 
nation may occur either during, just before, or after the How. or 
even at any period between two successive returns of it. The 
theory named is therefore not yet established. Perhaps the follow- 
ing propositions of Mr. Kester represent the most probable view 
of the nature of menstruation. 

1. Menstruation is a periodical function of the uterus. 

2. Ovulation is the constant function of the ovaries. 

3. Ova are discharged at all periods of female life in the inter- 
vals of, as well as at the time of menstruation. 

4. Ovulation and menstruation being often concurrent, indicate 
that they are both the result of the attainment of a certain point 
in the development of the female economy. 

5. The law of periodicity in the one not obtaining in the other, 
leaves still wanting the inseparable link in the chain of causa- 
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tion whereby menstruation can be shown to be the effect of ovu- 
lation. 

(3. At the menstrual period the ovaries become the seat of in- 
creased functional activity. 
7. The menstrual flow Is a true hemorrhage. 



CHAPTER IV. 

DISEASES OF MENSTRUATION. 

Amenorrhea a. 

Suppression of the menses may occur as an acute affection, 
i.e., a sudden suppression of the discharge during the menstrual 
flow, or as a chronic complaint, i. e., the "habitual non-appearance 
of the menses. The former is commonly caused by sudden emo- 
tion, as fright, nervous shock, and exposure to cold or wet, occur- 
ring during the flow. It is generally attended by severe pain 
and other dysmenorrhceic symptoms, or by various hysterical 
manifestations — even convulsions. The measures calculated to 
relieve this are, rest in bed, hot hip-baths, mustard poultices, as 
revulsives, opium suppositories or enemata, hot ptisans, etc. 

Habitual amenorrhoea may result from the acute form ; more 
generally, however, it is dependent upon or intimately associated 
with anaemia, either spontaneous or occurring as the result of 
chronic disease, such as phthisis, etc. Plethora sometimes pro- 
duces it, and also certain obscure abnormal conditions of the 
ovaries. Vicarious hemorrhages from the lungs, stomach, etc., 
are especially frequent in plethoric, but sometimes happen in 
anaemic amenorrhoea. 

The principal object of treatment is to remove the cause if pos- 
sible. Thus, if plethora be present, as indicated by headache, 
increased by stooping, flushed face, full strong pulse, vigorous 
health, etc., it must be combated. Bleeding, general, or, better, 
local, by cups to the sacrum, or leeches to the cervix ; saline pur- 
gatives, restricted diet, plentiful exercise are indicated : after- 
wards, if amenorrhoea prove obstinate, aloes may be employed. 
In anaemia, the opposite measures must be used, namely those 
appropriate to this condition, such as iron, and other tonics, 
strychnia, generous diet, rest, with exercise according to the 
strength. As to emmenagogues, aloes, cantharides, savin, black 
hellebore, myrrh, etc., may he employed ; most of these act by 
stimulating the pelvic viscera, and thus, on the principle of con- 
tiguous sympathy, the uterus ; and are contra-indicated by exist- 
ent excitation or irritation of that organ. These remedies are to 
be employed between the menstrual periods ; at the periods, they 
may be supplemented by hot hip-baths, hot diaphoretic stimu- 
lating drinks, Dover's powder, breast poultices, etc. Galvanism 
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is lauded by some practitioners ; it is applied along the spine, or, 
perhaps more effectually, so as to pass through the pelvis. The 
possibility of amenorrhea being dependent upon commencing preg- 
nancy should always be borne in mind. 

In some cases, the menses fail to appear at the ordinary age in 
the young girl, constituting the affection known as emamsto men- 
sium. If the breasts be not developed, the hair of the pudendum 
not grown, nor the other signs of puberty present, the proba- 
bilities are that the case is simply one of delayed puberty. Even 
if this is not the case, there is no specific treatment. Apparent 
emansio mensium sometimes is only retention of the menses from 
imperforate hymen, etc. The diagnosis depends upon the exist- 
ence of the signs of puberty, the regular recurrence of the men- 
strual nisus, the enlargement of the abdomen, with the physical 
si'.nis discoverable upon vaginal examination. The remedy is in- 
cising the hymen. 

Menorrhagia. 

Excessive menstruation may consist either in the too frequent 
recurrence, too long continuance, or too rapid flow of the dis- 
charge ; frequently these are associated. Causes, over-excite- 
mi nt of the genital organs, hemorrhagic diathesis, over-fatigue, 
esp icially on the feet, particularly when associated with anaemia 
and general relaxation of the system. Uterine hemorrhage, in 
tlie unimpregnated female is often produced by some organic dis- 
ease, such as uterine ulceration, simple or cancerous, and polypi 
or fibroid tumors. In monorrhagia the patient is almost always 
amende and relaxed. To relieve this, rest, good diet, iron, and 
astringents are indicated. Tincture of the chloride and the am- 
monio-ferric alum are the best preparations of iron, uniting astrin- 
geney to their tonic properties. During the flow gallic acid may 
be administered in large doses. Fluid extract of ergot, in tea- 
spoonful doses, is perhaps the most reliable anti-hemorrhagic in 
these cases. Oil of savin is sometimes very effective when there, 
is great uterine relaxation. The patient must be kept quiet on 
her back during the paroxysm. In some instances various local 
measures are required, such as applying cloths wrung out of ice- 
water to the abdomen or pudendum, and the use, of cold astringent 
injections, such as infusion of oak bark. Plugging with a tampon 
is rarely requisite, save in hemorrhage dependent upon organic 
disease. When polypi exist they must be removed. When there 
is severe hemorrhage, especially with cancerous ulcerations, the 
application, to the ulcer or bleeding surface, of liquor ferri subsul- 
phatis (Monsel's solution), either pure or diluted, may become 
necessary. 

Metrorrhagia is uterine hemorrhage occurring between the men- 
strual periods. Its treatment, as above indicated, must be in 
accordance with its causation. 

Dysmenorrhcea. 

Painful menstruation seems to be constitutional with some 
women. It may be considered under two heads, functional and 
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Fist. 416. 



mechanical dysmenorrhea. The 
former of these is by some au- 
thors subdivided as neuralgic, 
congestive, and inflammatory ; 
the latter, into obst r uct ice and 
m mbranous dysmenorrhea. 

The symptoms are weariness, 
feelings of illness, pains in the 
back, perhaps headache, pre- 
ceding the period ; during men- 
struation the pains are often 
very severe, sometimes shooting 
down the thighs, sometimes 
simulating those of labor ; the 
discharge is mostly scanty, 
sometimes accompanied by 
shreds of membrane or coagula. 
If the dysmenorrhea be simply 
functional, the treatment be- 
tween the periods resolves itself 
into the hygienic and medici- 
nal measures best calculated to 
build up the health of the indi- 
vidual. 

During the paroxysm, rest in bed; cloths wrung out of hot 
water, renewed as they cool ; anodynes, especially opiate supposi- 
tories, or enemata ; camphor, bromide of potassium, hot ptisans, 
etc., should be employed ; in some cases it is necessary to cup 
over the loins. 

Fis. 417. 




Flexion 



productive 

RHCEA. 



of Dysjienor- 




Cervical Hysterotomy. 



Mechanical dysmenorrhea, which is dependent upon physical 
obstruXn, presents similar symptoms. The d.agnosxs is to be 
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made out by physical examination. The ordinary cause of ob- 
struction in the cervix is flexion in some of its varieties ; constric- 
tion at the internal or external os is not infrequent. Mechanical 
measures are used to remedy these, pessaries for flexion, sponge- 
tents or cones of sea-tangle (laminaria digitata) are used to dilate 
the os. Some incise the neck by means of an instrument, the 
hysterotome. 

Leucorrhoea. 

This is an excessive and altered secretion of the mucus fur- 
nished by the membrane lining the vagina and uterus, by the 
follicles of the cervical canal, and the lacunae of the vestibulum ; 
generally white or nearly colorless and transparent, sometimes 
yellow or green, or slightly sanguineous and of varying degrees of 
consistency (Ashwell). The discharge in cervical leucorrhoea is 
generally scanty, resembling soft soap, more or less jelly-like, 
often with a curdled look, sometimes bloody ; in some cases the 
discharge instead of presenting these characters is profuse and 
serous. In vaginal leucorrhoea the discharge is generally of a 
creamy consistence, yellowish, greenish, or brownish and very 
profuse. 

Acute vaginal leucorrhoea is accompanied by a sense of weight, 
heat, and soreness in the vagina, tenderness, irritation of the 
bladder, pain in the lower belly and thighs, etc. The discharge, 
at first thin and acid, becomes whitish, or yellowish, and more 
consistent. The occurrence of the discharge generally relieves 
the urgent symptoms. 

The causes of leucorrhoea are numerous. Prof. T. G. Thomas 
thus states them. By congestion: disordered menstruation ; fibroids 
or polypi ; prolonged lactation ; rectal irritation ; vesical irrita- 
tion ; gestation ; parturition ; excessive coition ; anaemia. By 
inflammation: endometritis (inflammation of the interior lining of 
the uterus), corporeal or cervical ; granular degeneration ; ulcer- 
ation ; fibroids or polypi ; gonorrhoea ; inversion of the uterus. 

Treatment.— If the patient be plethoric, moderate bleeding 
way be practised, either general or local ; fomentations, rest, spare 
diet, and vaginal injections should also be used. 

Chronic vaginal leucorrhoea is one of the most frequent diseases 
during menstrual life ; sometimes, however, it precedes the 
menses. By most writers it is considered as a local disorder, 
inflammatory in its nature. It is frequently caused by cold, 
excessive coition, parturition, pessaries, displacements, and irri- 
tating food. There is seldom any pain accompanying it. If the 
discharge be great, weakness and pain in the back and loins may 
ensue. 

The treatment consists in the use of depletory measures if 
required ; the removal of pessaries ; tonics if the patient be weak ; 
opium if pain be present ; the administration of astringents, such 
as ammonio-ferric alum, of ergot, of various turpentines, etc. ; and 
the use of astringent injections. 

Uterine leucorrhoea, which is also often accompanied by consti- 
tutional symptoms, requires the use of local depletory measures at 
times, with the use of astringent injections, and tonics if the health 
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be feeble, particularly the preparations of iron. The solid nitrate 
of silver applied by means of a speculum to the interior of the 
cervix uteri has succeeded when other means have failed. Should 
there be any suspicion of a syphilitic taint, the remedies proper in 
such cases should be used. 



CHAPTER V. 

DISPLACEMENTS OF THE UTERUS. 

Displacements of the uterus may be arranged under four 
heads, viz. : Prolapsus, Anteversion, Retroversion, and Proci- 
dentia Uteri. 

Prolapsus uteri is simple descent of the organ, the axis of which 
remains nearly parallel to the axis of superior strait, the neck 
pressing firmly upon the bottom of the pelvis, while the fundus 
points neither to the pubis nor to the sacrum. 

Fig. 418. 




The Degrees of Anteversion. 



Anteversion is the falling forward of the fundus to such a degree 
that it presses against the bladder or pubis, while the os uteri 
points towards the lower or middle portion of the sacrum. 
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Betroversion is the turning back of the fundus into the con- 
cavity of the sacrum. It may be partial or complete, according 
as the fundus points to the upper, middle, or lower portion of the 
sacrum. 

The neck of the uterus is often bent, so that we have prolapsus 
with flexion or simple flexion, anteversion with flexion, or ante- 
flexion, and retroversion with flexion, or retroflexion. 

Procidentia uteri is the projection of the organ out of the orifice 
of the vagina. It is partial when only a portion of the uterus 
protrudes, and conplete when the whole organ is exterior to the 
pudendum. 

Causes. — These are predisposing and exciting. Among the 
former is relaxation of the broad and round ligaments, of the 
"reflected pelvic fascia," and of the vagina and perineum. In- 
creased size and weight of the uterus, and tumor of this organ 
and of the ovaries, also predispose to displacements. Among 
the exciting causes are, too early rising after parturition, straining 
efforts in micturition and defecation, long and fatiguing walks, 
lifting heavy weights, carrying burdens, tight lacing, etc. 

Symptoms. — The local symptoms are sensations of fulness, pres- 
sure, and weight at the lower parts of the pelvis, often referable to 
the rectum, but more especially to the urethra, producing a fre- 
quent desire to micturate, also a difficulty in standing or walking, 
a feeling as if the pelvic viscera were about to escape, and pain in 
the "small of the back," extending to the groin and down the 
limbs. 

The general symptoms have reference chiefly to the nervous sys- 
tem. The patient experiences a sense of languor, lassitude and 
"weakness." She often loses all interest in the ordinary affairs 
of life, and becomes peevish, irritable, and excitable. 

The physician, however, must not expect to find invariably pre- 
sent all the symptoms named. There may, indeed, be decided 
displacement without any of these symptoms, and on the other 
hand the symptoms may exist without any displacement. 

The diagnosis, therefore, must, in all cases, by made out by a 
careful vaginal examination. 

In prolapsus uteri, the os will be found firmly impinging upon 
the posterior wall of the vagina, and upon the rectum. It' the 
case be chronic, the anterior lip usually projects and is somewhat 
tumid, while the posterior is flattened. 

In anteversion, the fundus will be felt hehind the pubis, and the 
os in the hollow of the sacrum, far from the os coccygis. 

In retroversion, when complete, the finger will detect a tumor 
through the upper portion of the vagina, resting upon the rectum. 
If the finger be pressed in front, against the bladder, it will find 
no firm resistance ; but if it be passed into the rectum, a distinct 
tumor of the size of the uterus will be felt through the walls. If 
the diagnosis be not clear, it may be completed by using Simp- 
son's womb sound, which should be passed into the uterus with 
its convexity turned to the arch of the pelvis. The index finger 
being introduced into the rectum, the point of the sound can lie 
felt through the walls of the uterus and bowel. Impacted feces 
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in the rectum, and various tumors, have been mistaken for a rctro- 
verted uterus. 

If [flexion of the neck of the womb be discovered, the position 
of the fundus will determine whether it be a case of anteflexion, 
retroflexion, or simple flexion. 



Fig. 419. 




Retroversion of the Uterus. 



Treatment. — All exciting or predisposing causes should, as 
far as possible, be avoided or removed. The general health of 
the patient should be improved by proper medical and hygienic 
measures. The special treatment is, to replace the uterus in situ 
mturali, and maintain it there by suitable mechanical appliances. 
In prolapsus, anteversion, and procidentia, the womb may be 
readily raised by the finger or hand to its normal position. In 
retroversion the restoration is often more difficult, sometimes re- 
quiring the use of the uterine sound, which, being introduced as 
in diagnosis of retroversion, is slowly and carefully turned on its 
axis so as to bring its convexity to correspond to the concavity of 
the sacrum. The uterus, unless prevented by adhesions, will then 
have been restored to its proper position ; but as this is often a 
painful operation, it is better, perhaps, gradually to bring the 
organ into place by means of proper pessaries, presently to be 

described. „ , , , , . 

The sound should not be used if pregnancy be suspected ; but, 
the bladder and rectum being evacuated, and the woman placed 
on her knees and elbows, or, preferably, upon one shoulder and 
the opposite hand, the os should be pulled down with one index 
finder while the fundus should be pushed up with the other, in- 
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traduced cither into the vagina or rectum. Bond's instrument 
tor elevating the retroverted uterus may be used with ereal ad- 
vantage. 

In prolapsus uteri, Dr. Hodge recommends the use of the "curved 
ring or lever." He says : -'It accommodates itself to the natural 
curves of the vagina, allows mobility, and makes no pressure on 
the rectum or bladder, while it supports the uterus and takesawav 
all pressure from its cervix." 

Fig. 420. 




Extreme Prolapsus (Procidentia). 

"In anteversian," he remarks, "almost any variety of pessary 
may answer, such as the spherical, the cervical', the cylindrical, the 
flat oval, the flat disk, the flat ring, the double or plano-convex, 
etc. ; but, in ante-jffeoion, a ring pessary is all-important, as it 
alone supports the uterus at the base of the neck " 

In retroversion the same author speaks highly of the "open 
lever or U pessary," but states that " perhaps for the general 
practitioner, the closed lever, or S pessary may be. more safe " 

In retroflexwn of the uterus all the usual pessaries fail, to a 
greater or less extent, in maintaining the fundus in situ. The 
intra-uterine stem pessary offers, theoretically, the greatest ad- 
vantages in this form of displacement ; but its use has been at- 
tended by such serious results that it cannot be recommended as 
a sate and proper instrument. 

In procidentia uteri the great relaxation of the vagina and peri- 
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flexible tube attached, with which it can be inflated to any desireo" 
size, has been successfully used in this form of displacement. It 
can be inserted by the patient, worn through the day, and at night 
removed and cleansed. Kings made of gutta-percha, or of vul- 
canized rubber, are now frequently used. Their elasticity is an 
advantage. 

When pessaries cause discomfort they should be immediately 
removed. If they do not bring a sense of relief, they will be likely 
to do harm. The vagina should, daily, during their use, be freely 
syringed with castile soap and water. 



The perineal pad, abdominal bandage, and the so-called uterine 
supporters have their advocates, and may, under favorable cir- 
cumstances, be worthy of trial. Undoubtedly, in a certain num- 
ber of cases, general relaxation of the abdominal muscles produces 
symptoms like those of uterine prolapsus ; and, when this is the 
case, external abdominal support often gives relief. 



Consists of a permanent and painful sensibility of the organ, 
especially of its neck ; often accompanied by increased frequency 
of pulse, a dry, hot skin, and generally, in protracted cases, with 
gastric and renal derangement. This disease commonly occurs in 
the middle period of life, though it is sometimes met with in early 
youth. 

The local symptoms are pnin in the small of the back and sacrum, 
extending down the thigh to the knee, and around the brim of the 
pelvis to' the lowest part of the abdomen. There are also some 
erratic pains in the thorax and loins. The character of the pain 



Fig. 421. 




Abdominal Supporter, with Pad. 
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is that of soreness ; slight pressure relieves it, hut it is aggravated 
hy rough handling ; sometimes it is spasmodic, like that of abor- 
tion. 

The pain is aggravated by excitement of any kind, by exercise, 
and sometimes by standing. Straining, either in defecation or 
urination, constipation, flatulence, and diarrhoea will aggravate it. 

A free vaginal examination may prove the. uterus to be either 
displaced or engorged, but not altered in form, size, or density ; 
extremely painful to the touch, in the body as well as in (be neck. 

Causes. — Among the predisposing causes may be placed, in- 
judicious education, fashionable life, prolonged lactation, and tem- 
perament. Among the exciting, bodily exertion during menstru- 
ation, astringent injections, abortions, displacements, and sudden 
arrest of the menses from any cause. 

Diagnosis. — From neuralgic dysmenorrhea, by the constancy 
of the pain. From acute inflammation of the cervix, by the ab- 
sence of heat, swelling, and throbbing; by the absence of discharges, 
and by the slight change of the cervix compared with the amount 
of suffering. 

Pathology. — Gooch considers it a permanently painful condi- 
tion of the uterus, neither accompanied by nor tending to produce 
change in structure. Ashwell considers it a modified inflammation, 
or at least closely allied to inflammation or congestion. Thomas 
nanus it "areolar hyperplasia," on account of the increased for- 
mation of areolar or connective tissue commonly occurring in its 
course. This term omits, however, the recognition of the irrita- 
bility" which gave occasion for the name preferred for this affec- 
tion by Hodge and others. 

Treatment. — Two indications present themselves, viz. : 1. 
To mitigate local suffering ; 2. To sustain and improve the general 
health. The first indication will be fulfilled by the use of anodynes, 
either by the mouth or rectum, or applied directly to the uterus 
itself; by the application of the nitrate of silver, and by anointing 
the cervix with anodyne unguents. The second indication, by 
rest, exercise in a recumbent posture, or, if it suits best, on foot 
or horseback ; tonics, nutritious food, cold bath or the douche, and 
cheerful society. Scarifications of the neck of the uterus are 
highly recommended by some authors, especially if there be any 
congestion. The introduction of a pessary is often followed by 
marked relief, if there be any descent. 
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CHAPTER VII. 

SURGICAL DISEASES OF WOMEN. 

Diagnosis. 

Rational signs or symptoms, and the past history of the patient, 
are never to be overlooked. Among the questions to be answered 
in the case of suspected uterine or ovarian disease, are these : Has 
the patient been married ; if so, how long ? Has she had 
children ; how many ? Did she ever miscarry ? Is she, now, 
probably pregnant ? If not, is menstruation regular in frequency, 
amount, and absence of suffering ? Is there any vaginal discharge 
(leucorrhoea) ? What are the symptoms of her present complaint, 
and what have been their duration and progress ? 

Physical Examination. 

Better than a bed will be a table, covered with one or two 
blankets or a shawl, and a pillow. If a bed be used, its unevenness 
may be remedied by placing a board over the mattress and under 
the' bedclothes. In either case, a sheet should be thrown over the 
patient to prevent unnecessary exposure of the person. 

At first, the patient should lie on the back, with the knees drawn 
up ; in a position affording a strong, direct light. For some 
methods of examination, the prone position, on the hands and 
knees, has decided advantages. 

The modes of diagnosticating abdominal and pelvic affections in 
the female by physical examination are as follows : — 

1. Vaginal touch. 

2. Bimanual palpation. 

3. Rectal touch. 

4. Vesico-rectal exploration. 

5. The speculum. 

6. The uterine probe. 

7. Dilating tents. 

8. The endoscope. 

9. The exploring needle. 

10. Auscultation and percussion. 

11. The microscope. 

12. Anaesthesia. 

Space is not allowed in this work to treat of many particulars 
concerning these methods. The student is referred, in regard to 
them, and° for full information upon all the surgical diseases of 
women, to the treatises of Thomas, Sims, Simpson, Hewitt, 
Churchill, Hodge, Meigs, Bedford, Byford, Agnew, Atlee, and 
others, on the general subject or on the different departments of 
Gynaecology. 
78 
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Fig. 422. 




Bimanual Manipulation. 



Besides the vaginal touch, bimanual palpation, and the speculum 
are the most important means available for the detection of uterine 
affections; e. g., displacements, ulcerations, tumors, etc. 

The Speculum. 

Cylindrical and valvular forms of the speculum are used. Both 
have their advantages and inconveniences. Some have two, others 
three or four valves or movable portions. They are employed not 
only for inspection of the uterus and vagina, but also for the ap- 



Fig. 423. 




plication of probes, medicaments, etc. SimsV speculum is used 
with the aid of a depressor. Thomas has modified it so as to fix. 
the depressor in connection with the blade. 
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Fig. 425. 




The position of the patient preferred for the introduction of 
Sims's speculum is semi-prone; so as to allow the abdominal viscera 
to gravitate forward. 

The Uterine Sound. 

This is a firm rod of metal, of such a size and curve as to enter 
readily the uterine cavity. It requires skill and much care to use 



Fig. 42G. 




Sims's Probe, smallest size. 



it safely Very serious accidents are endangered by any over- 
violence with it. As stated by Thomas, the facts which may be 
determined by it are these :— 
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1. The capacity of the uterus. 

2. The existence of growths within it. 

3. Deviations of its canal. 

4. Displacements, as discriminated from tumors. 

5. The existence of endometritis. 

6. The mobility of the uterus. 

Dilating Tents. 

These are commonly made either of sponge or of the sea-tangle 
(laminaria digitata). For the former a good clean sponge is cut 
into conical pieces from two to throe and a hall' inches in Length, 
and with bases varying from the width of the little linger to that 
of a walnut or an egg. Each piece, may be dipped in a weak solu- 
tion of carbolic acid or oil of cloves in glycerin ; then saturated 
with mucilage of gum Arabic ; a wire is next passed through its 
centre, and it is tightly wrapped from apex to base with strong 
cord. Then the wire is taken out and the sponge is allowed todry. 
After that the cord is removed and another cord is passed through 
the sponge and sewed fast to its apex. 



Fig. 4-27. 




A S ponce Tent. 



The advantage of the sea-tangle tent is that it affords no animal 
matter to decompose and produce fetor or irritation. 

Dilatation of the uterus by tents is not free from danger. Teta- 
nus and peritonitis have sometimes followed their employment. 
The tent ought never to be left in the uterus more than twelve or, 
at the longest, twenty-four hours ; and the patient ought to re- 
main in bed during that time and for one or two days afterwards. 

The Endoscope. 

This is a long slender tube, through which, with a strong light , 
any long narrow passage, as the urethra, may lie inspected. It 
has little special value for vaginal or uterine examination. 

Exploring Needles. 

These, made hollow so as to have the function of a small trocar 
and canula, may be used witli great advantage in ascertaining the 
character and contents of uterine, ovarian, and other pelvic and 
abdominal tumors, dropsical accumulations, etc. Dieulafoy's aspi- 
rator may be made use of also to withdraw fluids without a large 



ULCERS OF THE UTERUS. 929 

Ulcers of the Uterus. 

Much discussion has occurred as to the fitness of the applica- 
tion of the term ulcer to such - granular degenerations, erosions 
or abrasions" as are observed about the os and cervix of the uterus 1 
The term is however, thus applied by most gynaecologists" 
Thomas describes six varieties of cervical ulcerations :— 

1. Granular. 

2. Follicular. 

3. Inflammatory. 

4. Syphilitic. 

5. Corroding. 

6. Cancerous. 

Of these the granular ulceration of the vaginal (exterior) surface 
of the cervix is the most frequent. Its symptoms are sometimes 
slight, in other cases quite grave. It is produced by all causes of 
uterine irritation or inflammation ; as displacements, sexual abuses; 
pressures ; injuries during parturition. 

In a serious case, the symptoms may be as follows : leucorrhoea, 
sometimes bloody or purulent ; pain and bloody discharge a/U r 
coition; menorrhagia ; pain on locomotion; constant pain in the back 
and loins; general debility and hysterical disorder. 

Examination by means of the vaginal touch and the specuhim 
will make certain the presence or absence of ulceration. "The 
cervix, more especially near the os, is seen to be covered by a mass 
of pus, which being removed lays bare an intensely red, granular, 
hemorrhagic-looking space of greater or less extent, closely resem- 
bling the inner surface of the eyelids when affected by granular 
degeneration. The diseased surface does not appear depressed 
below, but is sometimes even elevated above the surrounding 
mucous membrane." (Thomas.) 

Treatment. — The ulcer of the uterine cervix is to be regarded 
as the sign and effect of a morbid condition of the uterus itself. 
Endometritis (inflammation of the lining membrane of the uterus) 
or congestion of the body or neck of the womb, may exist and re- 
quire treatment. Or, a displacement may be causing continual irri- 
tation, by friction of the os or cervix against the floor of the pelvis. 

For the ulcer itself, authorities advise the application of caustics, 
especially the solid nitrate of silver ; and astringents, as the " styptic 
colloid" of Richardson. The latter is essentially a strong solution 
of tannic acid in collodion. The speculum is required for the 
effectual localization of the effect of caustic, which should not be 
used without care and observation of its effects. Once a week will 
generally be sufficient for the application. 

Vaginal suppositories are sometimes employed ; consisting of 
tannin oxide of zinc, alum, extract of belladonna, or opium, made 
up with starch or gum, glycerin or cacao-butter, to the proper 
size and shape Astringent ivashes, also, are serviceable; used 
once or twice every day, consisting of alum, sulphate of zinc, or 
tannin with glycerin and tepid or warm water. A drachm of 
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sulphate of zinc, or two drachms of alum or tannin, with an ounce 
of glycerin and a gallon of water, will be strong enough. 

For the description and treatment of other varieties of ulcer of 
the uterus, we must refer the student to special works on Gynae- 
cology. 

Uterine Tumors. 

Morbid growths may occur on the exterior or interior surfaces of 
the uterus, or in the substance of its walls. A simple classification 
of them is into fibroid tumors (myo-fibromata), Jwro-cystic tumors 
(cysto-tibromata), uterine polypi, and cancers of the uterus. 

Fibroid tumors are the most frequent. Generally there is hut 
one developed in the same uterus ; commonly in the body or fundus. 
Occasionally several occur at a time, and attain a great size. The 
tissue of the tumor is firm and tough, creaking when cut. Micro- 
scopically, it consists of "long, fine fibres, generally united in 
bundles ; of fusiform fibre-cells, analogous to fibro-plastic elements; 
and of round or elliptic granules of small size ; the whole being 
bound together by fine intercellular substance." All of these arc 
derived, by modification, from the normal tissues of the womb ; 
chiefly the connective tissue, but in part the smooth muscular 
tissue also. The negro race is especially liable to fibroid tumors 
of the uterus. They occur most frequently between the ages of 
thirty and forty-five ; especially in sterile women. 

SYMPTOMS. — These vary, on account of the complications and 
secondary effects of morbid enlargements or growths of the uterus. 

There may be excessive menstrual flow (monorrhagia ); interme- 
diate hemorrhage (metrorrhagia); irritability of the bladder and 
lower bowels ; pain in the pelvic region ; uterine tenesmus, or hear- 
ing down pains ; loucorrhcea ; dysmenorrhoea ; and signs of pres- 
sure on the crural vessels and nerves. 

Physical Signs. — These may require the use of vaginal touch, 
bimanual palpation through the vagina and abdominal walls, recto- 
vaginal palpation, and the speculum ; sometimes, the dilatation of 
the os and cervix uteri with tents. 

By such means we may discriminate between fibroid tumor of 
the uterus and anteflexion or retroflexion ; ovarian tumors ; fecal 
accumulation in the large intestine; pelvic hsematocele (bloody 
tumor from hemorrhage within the pelvis) ; peri-uterine cellulitis 
(inflammation of the areolar or connective tissue around the uterus); 
and pelvic abscess. 

Treatment. — Spontaneous cure of fibroid tumors sometimes 
occurs by absorption, expulsion, sloughing, or calcareous degem ration. 
Much more frequently, when they have obtained a moderate size, 
they remain stationary until the period of the cessation of the 
menses ; after which they undergo slow atrophy. P<dli<Uion of 
their symptomatic effects is, in most cases, the only proper treat- 
ment. Sometimes life is threatened by irritation and exhaustion. 
Then an operation for the removal of the tumor is justified, if it 
appear practicable. This may also be proper when the enlarge- 
ment is so situated as to be easily removed, without much injury 
to the parts involved. 

The methods of treatment resorted to for the cure of uterine 



UTERINE TUMORS. 031 

fibroid tumors are these : absorption ; excision; ecrasement ; enuclea- 
tion; sloughing; incision; gastrotomy. 

Absorption has been attempted by the internal or hypodermic 
administration of medicines ; as chlorate of potassium, iodine, 
iodide and bromide of potassium, ergotin, and several mineral 
waters. Although successful results have been asserted, the de- 
pendence of the recovery upon the medicinal agent used remains 
in doubt. 

Excision, by means of a knife or scissors, may be practised when 
a small fibroid projects into the uterine cavity, so as to be within 
reach after dilatation of the cervix by tents. 

Ecrasement, i. e., cutting aw ay at the base by the ecraseur or 
chain-saw of Chassaignac, is to be preferred in certain cases to 
excision. 



Fig. 428. 




Braxton Hicks' icire^rope ecraseur will sometimes answer still 
better for the same purpose. A very large tumor, rilling the 
vagina may be drawn down by obstetric forceps and extruded, so as 
to be cut away by the knife or ecraseur ; or it may, in situ, be cut 
away piece by piece to the base. It is only when the tumor is 
small and near the cervix that excision is suitable ; and the use of 
the ecraseur requires that the attachment should be smaller than 
the body of the tumor. . 

Enucleation is an operation including (after dilatation of the 
cervix by tents) the making of one or more incisions into the body 
of the tumor, and then, by introducing the finger or a blunt instru- 
ment, detaching it forcibly from its base This is attended by 
considerable danger, especially of peritonitis and pyaemia. Dr. 
West reports a mortality of 14 cases out of 28 operated upon in 

thi mS r ha S been sometimes artificially ^^^^^ 
the tumor • i c cutting a deep circular bole in it, and nllmg it 
witl^oS lint. 'This is certainly a dangerous procedure, seldom 

^"SSSftaSSSSd in some cases, where removal is not prac- 
inciston is perioin c . nutritl0I1 an <j growth of 

icable; with the view of im ?^ s g may be used ; and the opera- 
te tumor A *^J^JtES. Although blood flows freely 
5M£ Sra^bSS *3 the tendency to hemorrhage is 
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diminished by the change produced in the tumor. This is a much 
less violent and dangerous practice than gouging or enucleation. 

Oastrotomy is the opening of the abdomen by the knife for the 
removal of a tumor. It is so serious an operation that few sur- 
geons will undertake it for uterine fibroids. Extirpation of the 
uterus itself has been performed, with the result of 28 deaths in 
35 cases. Gastrotomy for the excision of fibroid tumors from the 
uterus has met with about 1 success in 4 cases. The method of 
procedure is the same as in ovariotomy. Its perils are, 1, shock ; 
2, hemorrhage ; 3, peritonitis ; 4, septicemia or pyaemia. 

Pig. 429. 




Fibro-cystic tumors are formed by the degeneration of solid 
tumors, so as to render their contents partly or wholly fluid. This 
may occur with malignant as well as benign formations. It is, 
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however, uncommon. The diagnosis of such tumors requires their 
discrimination from pregnancy, ovarian cysts, and from ordinary 
fibroids of the uterus. Their treatment should be conducted upon 
precisely the same principles as the latter. 

Polypi are tumors covered by the mucous membrane of the 
womb, and attached to it by a stem or pedicle. Thomas mentions 
four kinds ; cellular, glandular, fibrous and fibrinous polypi. 

The symptoms attending uterine polypus* are of two kinds ; irri- 
tative to the uterus and thus disturbing to the general system, and 
obstructive to the process of menstruation. The health of the 
patient is gradually lowered, so that, without violent disturbance, 
life is apt to be shortened, through debility and ansemia. 

TREATMENT. — Palliation of the symptoms is often possible ; 
by appropriate support of the uterus by means of a pessary ; keep- 
ing the patient in bed at the time of menstruation, to prevent 
excessive loss of blood, to which she is rendered liable by the 
presence of the polypus ; strengthening the system by tonics and 
good diet, and by the avoidance of severe fatigue ; and the intro- 
duction into the vagina at night (after syringing with tepid water), 
of a suppository of tannin and cacao butter ; with the addition to • 
it of one or two grains of opium when there is considerable pain. 

Curative treatment requires a surgical operation ; which is not 
to be resorted to in every case ; having danger, even to life, 
attending it. An intra-uterine polypus, above the os internum, is 
the most serious to interfere with. Vaginal polypi may be very 
safely removed. The methods of operation are — 

Excision, 
Torsion, 
Ligation, 
Ecrasement, 
Galvano cautery. 

Excision is performed, according to circumstances, either with a 
knife, scissors, or curved "polyptome;" torsion, by seizing the 
tumor with forceps and twisting it oft' at the neck; ligation is 
tedious, and is now seldom resorted to ; the ^craseur and the 
galvano-caustic wire are preferred, for expedition and safety (in 
skilful hands) in some of the more difficult cases. 

Cancer of the uterus presents a general resemblance to cancer 
of other organs. It is more frequent in the uterus than in any 
other part of the body. Its characteristic is malignancy, i. e., 
tendency to indefinite growth, destructive changes, involvement 
of neighboring parts, constitutional depravation, and disposition 
to return after surgical removal. Some pathologists distinguish 
epithelioma or cancroid from carcinoma or true cancer ; yet the 
former is not devoid of malignancy, though exhibiting it often in 
less positive decree. Carcinoma of the uterus is divisible into 
three kinds : scifrhus, colloid, and encephaloid. The cervix is the 
part of the uterus most often attacked. The scirrhous form or 
hard cancer is rare ; the colloid or jelly-like form less so ; the 
encephaloid or soft cancer the most frequent The duration of 
cancer of the womb, from its beginning until death vanes from a 
few months to several years ; average, rather less than two years. 
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It seldom occurs before middle life ; the greatest number of cases 
being met with between 40 and 50 years of age. 
Symptoms. — These are as follows :— 

Pain in the pelvic region ; 
Tenderness ; 
Menorrhagia ; 

Leucorrhoea, with offensive odor ; 
Dark, bloody, grumous discharge ; 
Progressive general debility ; 
Sallow, cachectic appearance. 

Pain is not always severe ; in a few eases it is absent. 

Physical Signs. — By vaginal touch, the morbid character or 
destruction of the uterine tissue may be perceived. If a very 
small portion can be removed wit bout much disturbance, it may 
be examined with the microscope;. The characters of the dis- 
charge are always very important in the diagnosis. Care is need- 
ful to distinguish cancer from papillary growth upon the cervix 
uteri ; polypus; fibroid tumor; bleeding «!<■<>■; and syphilitic uher. 

Treatment. — As stated by Prof. Thomas, the indications are — 

To destroy or remove the c ancer ; 
To check hemorrhage ; 
To relieve suffering ; 
To correct fetor ; 

To improve or support the general strength. 

Amputation of the neck of the uterus is the only operation that 
affords much hope ; and this only when, at an early stage of the 
disease, it can be made to include all of the cancerous format ion. 
Caustics have been very often used, but without encouraging suc- 
cess, in any form but that of cancroid or epithelioma. 

Palliative measures are to be resorted to upon general princi- 
ples, according to the indications above mentioned. Pain will 
often require opiates, by the mouth, vagina, or rectum. Fetor 
may be corrected by the use of washes, containing dilute solutions 
of carbolic acid, chlorinated soda, permanganate of potassium, etc. 
All but the last named may be made with glycerin as well as with 
water. The constitutional strength should be supported by gen- 
erous diet, milk, beef-tea, and, in appropriate cases, stimulants 
(Por ovarian tumors, see Chapter XXVI.) 



CHAPTEE VIII. 

OVULATION. 

The Graafian vesicles are little sacs in which the ovules are 
formed. They are to be seen in the ovary at birth in an unde- 
veloped condition ; but at puberty they commence to ripen, find 
their way to the surface of the ovary, and discharge their ovules ; 
and this process is constantly repeated until the sexual life of the 
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female ceases. The mature follicle has two coats-an external 
vascular oue, consisting of condensed ovarian stroma— and an inner 
fibrous one lined with epithelium. At first, the minute micro- 
scopic speck— the ovule— is in the centre of the follicle, which at 
this time contains semitransparent albuminous matter and gran- 
ules, the latter accumulated in a layer on its inner surface, formin-r 
the so-called membrana granulosa. Immediately surrounding the 
ovule is another mass of granules, the so-called tunica granulosa ■ 
and connecting these two are bands of granules, the so-called rcti- 
namla. When the Graafian vesicle rises to the surface of the ovary 
these bands contracting draw the ovule and surrounding granules 
to the membrana granulosa, and the three (mem. granulosa, tunica 
gran., and retinacula) fuse together, so that the ovule becomes 
imbedded in a mass of granules, the so-called proligerous disk. 
The ovule, about z J ff of an inch in diameter, is composed of an 
external membrane, zona pellucida, or vitellary membrane ; vitellus, 
or yelk, and a peculiar cell, the germinal vesicle. Of these, the 
function of the first is simply to inclose the others — that of the 
second, to act as a storehouse of food — whilst the last is the part 
which, when impregnated, is developed at the expense of the 
second, and forms the embryo. It is about jjjj of an inch in 
diameter, and contains a well-marked nucleus, the macula germi- 
miiva, or germinal spot. The bursting of the Graafian follicles, 
and consequent discharge of the ovule, is produced by a rapid ac- 
cumulation of liquid in the follicle and consequent stretching, and, 
at last, rupture of the coats of the ovary. At this time the fimbri- 
ated end of the Fallopian tube is closely applied to the ovary, and 
a free passage is afforded the ovule to the uterus, whence if not 
impregnated it either passes out br is decomposed. The little cica- 
trices seen on the ovaries are the results of this process. After 
rupture, certain changes take place in the Graafian vesicles, which, 
when impregnation follows, are very marked and give rise to the 
corpus luteum. Directly after the rupture a hemorrhage into the 
sac takes place, resulting in the formation of a clot. At the same 
time the outer highly elastic coat contracts, and as it were folds 
up the inelastic membrane, which then gives the appearance of 
irregular radii from the central clot ; at the same time the mem- 
brane is enlarged and undergoes a peculiar change, which gives it 
a yellow hue. The existence of a corpus luteum is not a certain 
sign of pregnancy, but simply of ovulation. Certain changes in 
it are, however, indications of pregnancy. According to Dal- 
ton, in the virgin, the corpus luteum rapidly disappears, and in 
three weeks is rarely to be found. In pregnant women the size 
of the corpus luteum increases for about forty days, when it is 
nearly an inch in its longest diameter, and five-eighths of an inch 
in its shortest. It now remains stationary till near the end of the 
third month, when it commences to lessen, and by the end of the 
fifth month it is scarcely more than half the size ; by the end of 
pregnancy it is very small, but can sometimes be detected several 
months after labor. (On Generation and Development, see Physi- 
ology. ) 
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CIIAPTEE IX. 

PREGNANCY. 

Signs. 

Tiiese are of two kinds, rational and sensible. The rational are 
those which are rather symptoms than signs in the strict sense, 
any of which may be produced by other causes than pregnancy ; 
they are of importance more especially in the earlier months of 
gestation. 

In the absence of certain positive signs, the diagnosis must 
always be made with caution. This is especially the case in the 
first two or three months, when the practitioner should lie very 
chary of a positive opinion. 

The important rational signs arc as follows : Cessation of tfa 
menses. This usually but by no means always happens in the 
earliest stages of gestation ; on the other hand, women are occa- 
sionally regular through the whole period, and the menses fre- 
quently cease from other causes. 

Morning Sickness. — Nausea, with occasional or even constant 
vomiting; this begins generally, at the end of the first month, 
continues from six to eight weeks ; in some women it occurs only 
on first rising, but in others it is more or less constant throughout 
the twenty-four hours; sometimes it commences immediately 
after conception, and it may continue through the whole nine 
months. It is a nervous phenomenon, mostly unaccompanied by 
furred tongue or other signs of gastric irritation, but the result of 
the close sympathy between the uterus and stomach. It is very 
rarely altogether absent. 

Kyestein. — This is a peculiar substance formed in the urine of 
pregnant females, which was formerly believed to be a proof of 
pregnancy, but is now known to occur occasionally at oilier times 
and even in the urine of men ; at the same time its presence or 
absence is a strong indication of the woman's condition. 

In order to ascertain whether it be present, expose the urine in 
a tall bell-glass for two or three days, at a temperature of 70° F., 
when if it be present the urine will become turbid ; in two or three 
days more a pellicle will have collected on the surface, and this 
will increase in firmness for about tAVO weeks ; the odor of kyes- 
tein is thought by some to resemble that of tainted beef, by others 
to be cheesy. 

Quickening is the name given to the peculiar sensations caused 
by the first perceptible mot ions of the child in the uterus. It is 
variously described as a fluttering, a sinking sensation, etc., by 
different mothers, and would be a very reliable sign were not other 
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feelings frequently mistaken for it, as, for instance, the movements 
muscles etc mtestines > spasmodic twitcliings of the abdominal 

The sensible signs are : The enlargement of the abdomen. In the 
first months of pregnancy, the abdomen is rendered rather flatter 
than normal, but after this it gradually enlarges until the middle 
of the ninth month, when it lessens somewhat. 

Ballottement.— In order to perform this, place the patient either 
in the standing or semi-recumbent position, steady the uterus 
with the left hand applied to the fundus, and having introduced 
the index linger into the vagina, give a short, quick, sharp upward 
movement to the cervix uteri, when a sensation, as though some- 
thing had receded and fallen back on the finger, will be felt. The 
cause of this is simply the minute feetus, which, lying in a large 
amount of water, is thrown from the cervical end of the uterus 
toward the fundus and back. This test is most available during 
the fifth and sixth months ; afterwards the increased size of the 
child prevents it. 

Pulsation of the Fcetal Heart. — By auscultating the abdomen of a 
female sufficiently advanced in pregnancy, two sounds may be 
heard, the so-called bruit dc souffle, and the rapid sound of the 
foetal heart. The former is made 

by the placental circulation, -pjo-. 430. 

and probably has its immediate 
origin in the large venous 
sinuses ; it is a sort of prolong- 
ed, muffled sound, resembling 
that heard in the large veins of 
the neck of a chlorotic patient, 
and is synchronous with the 
pulse of. the mother. The other 
resembles somewhat the ticking 
of a watch, and is repeated 
about one hundred and twenty- 
five times a minute. It is first 
discoverable between the fourth 
and fifth months, and some- 
times, owing to excess of the 
liquor amnii, position of the 
child, and various other obscure 
causes, cannot be heard until 
much later. It often happens 

that it may be discoverable at one examination and not at the 
next, re-appearing perhaps at the following one. It is the only 
absolutely certain si<pi of pregnancy, and is often valuable as proof 
that the foetus is alive. It 'is most generally to be heard to the 
left, between the symphvsis pubis and scrobiculus cordis, whilst 
the uterine souffle may be in most cases detected low down on the 
sides of the abdomen after the fourth month. 

Changes in the Hammce.— These are often important signs. 
During the first month there is often, but not always, irritation 
and enlargement of these glands. During the second month the 
79 ° 




A. Sacrum. B. Rectum. C. Uterus 
and ovum. D. Bladder. E. Finger in 
position for ballottement. 
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nipple and the parts around it become more prominent, nl the 
same time the areola loses its pink color and becomes brownish, 
whilst the sebaceous glands scattered through it become very much 
enlarged. 

A table exhibiting the signs of pregnancy at various periods. 

FIRST AND SECOND MONTHS. 



RATIONAL SIGNS. 

1. Suppression of the menses 
(numerous exceptions). 

2. Nausea — vomiting. 

3. Slight flatness of the hypogas- 
tric region. 

4. Depression of the umbilical 
ring. 

5. Tumefaction of the breasts, 
accompanied with sensations of 
pricking and tenderness. 



SENSIBLE SIGNS. 

1. Augmentation in the size and 
weight of the uterus. 

2. Descent of the organ. 

3. The womb is less movable. 

4. Its walls have the consistence 
of caoutchouc. 

5. The neck is directed down- 
wards, forwards, and to the b it. 

6. The orifice of the os tines is 
rounded in the prirai parse, but 
more patulous in others who have 
bad children. 

7. A slight softening in the mu- 
cous membrane covering the lips, 
ami this membrane appears cede- 
matous. 



THIRD AND FC 

1. Suppression of the menses (a 
few exceptions). 

2. Frequently, the appearance or 
the continuance of vomiting. 

3. A small protuberance in the 
hypogastric region. 

4. Less depression of umbilical 
cicatrix. 

5. Augmented swelling of the 
breasts, prominence of the nipple, 
and slight discoloration in the 
areola. 

6. Kyestein in the urine. 



LTRTII MONTHS. 

1. The fundus uteri rises to the 
level of the superior strait towards 
the end of the third month, and is 
perceived at the close of the fourth 
about the middle of the space be- 
tween the umbilicus and pubis. 

2. A perceptible flatness on per- 
cussion in the hypogastric region. 

3. A rounded tumor as large as 
a child's head of a year old, may 
be detected by the abdominal pal- 
pation. 

4. By resorting to this process 
and the vaginal touch jointly, the 
displacement en masse, and the 
volume of the uterus may easily 
be ascertained. 

5. The neck has the same situa- 
tion and direction during the third 
month as in the preceding ones ; 
at the fourth it is elevated and di- 
rected backwards and to the left 
side. 

G. The softening of the periphery 
of theorificeis much better marked. 
The latter is more open in multipa- 
ra?, even admitting the extremity 
of the finger ; but is closed and al- 
ways rounded in primiparaj. 
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RATIONAL SIGNS 

1. Suppression of the menses 
(some rare exceptions). 

2. The disturbance of the diges- 
tive organs generally disappears. 

3. Considerable development of 
the whole sub-umbilical region. 

4. A convex, fluctuating, rounded 
abdominal tumor, salient, particu- 
larly on the middle line, and some- 
times exhibiting the fcetal irregu- 
larities. 

5. The umbilical depression is 
almost completely effaced. 

6. The discoloration in the areola 
is deeper, glandiform tubercles ; 
areola spotted. 

7. Kyestein in the urine. 



FIFTH AND SIXTH MONTHS. 



SENSIBLE SIGNS. 

1. The fundus uteri is one fin- 
ger s breadth below the umbilicus 
at the end of the fifth month, and 
the same distance above it at the 
expiration of the sixth. 

2. Fcetal irregularities and active 
movements, which are very per- 
ceptible. 

3. The sound of the heart and 
abdominal souflie are now percep- 
tible. 

4. Ballottement. 

5. A tumor is felt at the ante- 
rior superior part of the vagina, 
which is sometimes soft and fluc- 
tuating, at others rounded, bard, 
and resisting. 

G. The inferior half of the intra- 
yaginal portion of the cervix uteri 
is softened. 

7. The whole ungual part of the 
first phalangeal bone can penetrate 
the cavity in the neck in multiparas. 
The latter is softened to the same 
extent in primiparse, but the orifice 
is closed. 



SEVENTH AND EIGHTH MONTHS. 



1. Suppression of the menses 
(the exceptions are very rare). 

2. Disorders of the stomach 
(rather rare). 

3. The abdominal tumor has the 
same characters, except that it is 
more voluminous. 

4 A complete effaceraent of the 
umbilical depression, the dilatation 
of the ring, and sometimes a pout- 
ing of the navel. 

5. Numerous discolorations on 
- the skin of the abdomen. 

6. Sometimes a varicose and 
o'dematous condition of the vulva 
and inferior extremities. 

7. Vaginal granulations— abun- 
dant leucorrhceal discharge (often 
absent). 

8. Deeper discoloration of the 
central areola and an extension of 
the spotted areola. Sometimes 
there are numerous stains on the 
breasts ; flow of milk ; complete 
development of the glandiform tu- 
bercles. 

9. Persistence of kyestein in the 
urine. 



1. Increased size of the abdomen. 

2. The fundus uteri is four fin- 
gers' breadth above the umbilicus 
at the seventh month, and five or 
six at the eighth. 

3. The organ is nearly always 
inclined to the right. 

4. More violent active move- 
ments of the foetus. 

5. Sounds of the heart and abdo- 
minal soufHe. 

6. Ballottement is very evident 
during the seventh month, but 
more obscure in the eighth. 

7. The softening extends along 
the neck above the vaginal inser- 
tion. In primiparai the cervix is 
oval, and seems to have diminished 
in length, in others it is conoidal, 
the base being below and sutficient- 
ly patulous to admit all of the first 
phalanx. The neck at its superior 
fourth is still hard and shut up. 
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FIRST FORTNIGHT OF TIIK MX I'll MON TH. 



RATIONAL SIGNS. 

1. The vomiting frequently re- 
appears. 

2. The .abdominal turn or lias in- 
creased ; the skin is much stretched, 
and very tense. 

3. Difficulty of respiration. 

4. All the other symptoms per- 
sist, and are increased in intensity. 



SENSIBLE SIGNS. 

1. The fundus uteri reaches tlio 
epigastric region and gains the bor- 
der of the false ribs on the right 
side. 

2. Active movements, sounds of 
the heart, and abdominal soufhV. 

3. Often there is no proper hal- 
lottement, but merely a kind of ris- 
ing of the tumor formed by the 
bead. 

4. The neck is softened through- 
out its whole length, excepting ilie 
circumference of the internal ori- 
fice, which still remains closed and 
resisting. In women who have 
previously borne children, the lin- 
ger may be introduced into the cer- 
vix to the extent of a phalanx and 
a half, and in fact is only arrested 
by the internal orifice, which is 
closed and wrinkled, though in 
some cases already beginning to 
open. Tn primi parse the softening 
is equally extensive, and the neck is 
swollen in the middle in an ovoid- 
al form : but, the external orifice, 
although partly opened, does not 
permit the introduction of the lin- 
ger. 



LAST FORTNIGHT OF THE NINTH MONTH. 



1. Vomiting often ceases. 

2. The abdomen is fallen. 

3. The respiration less oppressed. 

4. More difficulty in walking. 

5. Frequent ami ineffectual de- 
sires to urinate. 

0 Hemorrhoids; augmentation 
of oedema and varicose state of the 
lower extremities. 

7. Pains in the loins, and colics. 



1. The fundus uteri has sunk 
lower than in the first, fortnight. 

2. Active movements ; bruits du 
cceur and de souffle. 

3. IJallottement often impercep- 
tible. 

4. The head more or less engaged 
in the excavation. 

5. In multipara the internal ori- 
fice softens and dilates ; the linger 
can penetrate through a cylinder, 
as it were, an inch and a half in 
length, anil come into contact with 
the, naked membranes. In primi- 
para the internal orifice experi- 
ences the same modification, but 
the external remains closed. Dur- 
ing the last week, in consequence 
of the spreading out at the inter- 
nal orifice, the whole cavity of the 
neck becomes confounded with 
that of the body, and the finger 
in reaching the membrane* only 
traverses a thin orifice in primi- 
parSB, but a rounded collar in the 
others, of a variable thickness. 



UTERINE CHANGES IN PREGNANCY. 



941 



Uterine Changes connected with Pregnancy 

JSutb JS^Jf? the C l lief bulk of the impregnated 
UaU f ' ; tf^fovm embryonic nucleated ceDa abort 

„ 6tF ot an inch in diameter, their length being a little greater 
Immediately following fecundation they elongatefso that by-end 
of the ninth month they are from seven to° eleven times fas Ion- 
and by two to five times as broad ; not only so but a vast number 
of new fibre-cells are formed during the first six months of gesta- 
tion, and also undergo development. To these fibre-cells the uterus 
owes its muscular power. 

The muscular character of this organ, at full time, is exhibited 
by the following plates : — 



Fig. 431. 



Fig. 432. 





External Layer of Muscular 
Fibres. 



Internal Layer op Muscular 
Fibres. 



Immediately after labor the muscular fibres begin to undergo 
fatty degeneration and rapid atrophy. The whole tissue is softened, 
and the cells themselves become excessively friable, and are thickly 
studded with oil drops. They finally undergo absorption and en- 
tirely disappear. During this process a new series of nucleated 
cells appear, similar to the embryonic fibre cells of the virgin. 
These new cells appear, according to Kolliker, in about three 
weeks after parturition, but the whole process occupies several 
months. When from any cause it is not properly effected, menor- 
rhagia and various uterine disturbances result. When the new 
cells are not sufficiently formed, the uterus is said to become atro- 
phied, and amenorrhoea and sterility result. 

The bloodvessels also are rapidly developed. The uterine and 
ovarian arteries are enlarged to several times their usual size, while 
the corresponding veins are augmented perhaps even to a greater 

According to Dr. Lee, during pregnancy the nerves of the 
° 79* 
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uterus undergo a great increase in size and development. This 
has been variously upheld and denied by numerous observers, and 
the question is still unsettled, although medical opinion seems to 
incline to the view that no such development takes place. 



Fig. 433. 




Bloodvessels of the Pregnant Uterus. 

The duration of pregnancy is nine calendar or ten hmnr months, 
or more accurately two hundred and eighty days. The French 
law fixes the extreme limit at three hundred days, and it is gene- 
rally allowed that a protraction of four weeks is possible. On I lie 
other hand, there is no doubt that some women habitually fall 
short of the usual time, and indeed some of the older authorities 
fix the normal term at two hundred and seventy-three days. The 
Earl of Spencer and M. Tessier found that out of five hundred 
and seventy-seven cows no less than twenty calved beyond the 
two hundred and ninety-eighth day, whilst some went till the three 
hundred and twenty-first, the regular period of gestation in tin' 
cow being two hundred and eighty days. The ordinary method 
of computation is to add two hundred and eighty days to the date 
of the disappearance of the menses. 

Extra-Uterine Pregnancy. 

From very imperfectly known causes it sometimes happens that 
the impregnated ovum fails to enter the uterus, and is more or less 
perfectly developed elsewhere. This misplaced gestation is known 
as Extra-Uterine Pregnancy, or Exfoeiation. All the varieties 
of it may be classed under four heads : 1. Tubular foetation, when 
the arrest takes place in the Fallopian tube. 2. Interstitial feta- 
tion, when the ovum becomes enveloped in the walls of the uterus. 
3. Ventral or abdominal pregnane)', when the ovum falls into the 
abdominal cavity, and there finds a nidus. 4. Ovarian foetation, 
when it remains in the ovary. Of these, the first is the most 
common, the second the rarest. 
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toms^n^Son? 8 °/ thiS condition are simply the various svmp- 

£Le m t S f t P^gnancy with the absence of the peculiar 

w m Itho r f ' P erce P t . lble 011 tactile examination, together 

Z ¥ oC ™ a « T 1 m Vai ' i0US localities as the cas e may 
be. 1 he toetus frequently becomes encysted, and may thus remain 

in a dormant condition for many years. An instance is on record 
o a woman having borne seven live children whilst carrying an 
extra-uterine foetus. In most cases the cyst finally either ruptures 
causing death from hemorrhage or shock, or else it forms adhe- 
sions and ulcerates, so that the remains of the putrescent foetus 
are discharged through fistulous orifices, it may be, directly 
through the abdominal integument, or through the bowels, vagina, 
bladder, etc. In such cases the patient occasionally recovers, but 
more generally dies of exhaustion through the protracted suppu- 
ration excited. 

The treatment in these cases is, of course, merely palliative ; 
the symptoms must be closely watched and their indications ful- 
filled, the main remedial measure being the upholding of the 
patient's strength in all possible ways. 



CHAPTER X. 

PREMATURE EXPULSION OF THE FCETUS. 

The uterus may expel its contents at any time during the nine 
months of pregnancy, but is more apt to do so in the first three 
than during the succeeding six months. It is also more apt to do 
so at the time when the menses would have occurred if conception 
had not taken place. 1 During the first three months the connec- 
tions between the foetus and the mother are more slight than after- 
wards, and at the returns of the menstrual periods there are more 
or less excitement and congestion of the ovaries and uterus ; hence 
the two facts just noticed. When the expulsion occurs previously 
to the sixth month, it constitutes abortion, afterwards premature 
hibor ; before the sixth month the child necessarily perishes ; it is 
not viable. 

According to Mr. "Whitehead, on an average, about a little 
more than one pregnancy in seven fails to continue until the full 
time. The causes may be studied under the head of maternal and 
foetal. 

Moternal.— One of the most common of the maternal causes, is 
disease of the neck of the uterus, with its attendant leucorrhcea. 
This disease may be simple or syphilitic inflammation and ulcera- 
tion, granular os, induration of the cervix, etc. Acute diseases 
of the mother are frequent causes of abortion, sometimes acting 
directly, but perhaps in the greater number of cases indirectly, by 

1 A mole is a product of conception in which the embryo hns been 
blighted, but development of the membranes continues for a tune. 
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causing the death of the foetus. Constitutional Syphilis frequently 
produces miscarriage in the latter way. Accidents, such as falls, 
blows, and all forms of external violence ; mental emotions, such 
as sudden joy. anger, grief, etc. ; intense pain, luxurious habits, 
or those of the opposite extreme; weakness, whether constitu- 
tional or arising from debilitating discharges or other transient 
causes; over-fatigue, administration of ergot, savin, and various 
other drugs, arc occasional causes of miscarriage. It is said that 
women may acquire a habit of aborting : thus Dr. Schultze reports 
the case of' a lady who miscarried twenty-two times, at about the 
same period of gestation. 

Foetal. — Anything which causes the death of the foetus of neces- 
sity produces its discharge. Disease of the placenta, especially 
fatty degeneration, or of the membranes or funis, imperfect at- 
tachment of the placenta, various diseases of the mother, etc., act 
in this way. 

Symptoms. — There arc generally preliminary symptoms, such 
as feelings of languor, a sense of uneasiness and weariness, achings 
in the hack, sometimes pains resembling those of menstruation ; 
after these have continued a greater or less time, symptoms similar 
to those of labor come on. Either before or at this period a 
hemorrhagic discharge from the vagina appears, sometimes ) ac- 
ceded by a mucous discharge. If the woman be far advanced, the 
case will closely resemble one of labor at the full time. If the. 
foetus he very young, there are but few manifest and peculiar symp- 
toms, except it be that of flooding. At the end of the first or even 
Becond month, abortion may readily be mistaken for menorrhagic 
menstruation. The flooding may be very profuse, but it is very 
rarely fatal if properly treated ; it is always to be feared so long 
as the shell of the ovum remains in the uterus. 

Treatment. — The first indication is to avert the abortion if 
possible, in order to save the child, unless the latter be evidently 
dead. Very rarely are we aide to decide whether the child is 
dead, and hence the rule always to act as though it were living. 
If there has been marked hemorrhage, the chances of averting it 
are poor ; but if there has been no discharge, although the pains 
be severe, they are good. The second indication is, if the miscar- 
riage will go on, to shorten it and prevent hemorrhage. 

Preventive Treatment. — The woman should be on a hard 
mattress, in a cool room and lightly covered ; she must he kept 
perfectly quiet in body and mind, all excitement, stimulants, or 
any cause of irritation being sedulously removed. If she be ple- 
thoric, it may be proper to bleed moderately ; opium must be 
administered freely so as to quiet the uterus if possible. If there 
be any hemorrhage, it should be combated by the application of 
cold to the vulva, and the exhibition of sulphuric acid or other 
astringents. 

If the attempt to arrest the miscarriage fails, the second indica- 
tion remains to be carried out. The important point is the 
hemorrhage ; if this be slight and the pains active, there is little 
to be done. When there is much flooding the best means of re- 
straint is the tampon, at least during the earlier months of preg- 
nancy. For the mode of application see the article on hemorrhage 
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HffiSJSw'- }\> must be borne in mind that the tam p° n 

ll iW P £ *} ° f thG r um ' and is therefore not to be used so 
long as there is a chance of saving the pregnancy Enemata of 
ice-water may be tried. Ergot m?y be SSSSFfc fuU XS If 
these measures fail to cause the discharge of the ovum, an attempt 
may be made to pull it out of the uterus with the finger, the hand 
being introduced into the vagina ; or if it cannot be reached in 
this way, a small blunt wire hook may be employed, as advised 
by Dewees. Great care should be taken not to wound the uterus. 
A much safer instrument than the wire is Bond's placental 
forceps. 

Fig. 434. 




Boxd's Placental Forceps. 

In those cases in which there exists a habit of aborting, the 
woman should be carefully watched during her pregnancy, her sys- 
tem should be kept by judicious measures in as healthy a condition 
as possible, neither plethoric nor anaemic, and when she approaches 
the period of gestation at which abortion habitually occurs she must 
be kept perfectly quiet, free from all bodily or mental excitement, 
reclining on her couch or lounge, and if it seems advisable, con- 
stantly under the influence of opium. The habit has been broken 
up in some inveterate cases by a protracted separation of the 
Woman from her husband, i. e., by resting the uterus. 

Pathology of the Foetus. 

The f<x j tus is liable to many of those diseases that attack the 
child after its birth. Many of these are entirely independent of 
the mother, but there are also many with which it is seriously 
affected through her. As examples of the latter may be classed 
those cases of premature expulsion which occur during the preva- 
lence of epidemic diseases, and where the foetus appears to have 
participated in the disease of the mother. Examples are not 
wanting of cases where children have been born with smallpox or 
measles, and children born of mothers laboring under intermittent 
have exhibited the same disease after birth. 

There is scarcely an internal organ that has not been described 
as the seat of inflammation ; the brain and its membranes the 
lungs and pleura the peritoneum, the mucous membranes ot the 
lungs and bowels,' may all be the seat of inflammation during intra- 
uterine life. ,, „ , . 

In addition to these acute diseases, the foetus presents even 
more numerous cases of chronic affections ; general hypertrophy 
or atrophy, syphilitic diseases, calculus, dropsy, jaundice, hernia, 
etc Even the bones and the joints may be the seat of disease ; 
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children are sometimes born with rickets, caries, and necrosis ; and 
it has happened to man)' practitioners to meet with cases of frac- 
ture of some standing in children just horn. Unfortunately vre 
possess neither the means of diagnosticating nor of treating these 
cases of intra-uterine disease. 

The signs of the death of the foetus are also obscure and uncertain. 
Absence of the sound of the fatal heart is a negative sign, and its 
value will depend much upon the skill of the auscultator. If after 
repeated and careful auscultation of the abdomen no trace of foetal 
pulsation can be detected, the death of the foetus may be asserted 
on safe grounds. Cessation of the movements of the foetus is no 
proof of its death, as the movements may be suspended for some 
days without its occurrence. The sensation of a weight in the 
abdomen rolling about as the woman moves, is, with some rare 
exceptions, a sure sign The subsidence of the abdominal tumor, 
flaccidity of the breast, after having been tense, and the general 
deterioration of the health, are all enumerated among the probable 
signs. The concurrence of all these renders the diagnosis nearly 
certain, though separately they are of little value. 

The signs during labor are much more accessible and certain. 
The loose, flabby scalp, the absence of swelling, occasionally em- 
physema of the cellular tissue beneath, the looseness and grating 
of the cranial bones, and the sharpness of their edges, are enume- 
rated by Dr. Iiigby among the certain signs. The absence of 
pulsation at the great fontanelles is admitted to be an important 
sign. 

In presentations of the face, the lips of a dead child will be flaccid, 
and the tongue flabby and motionless, and the presenting part 
slightly swelled. The contrary in a living child. 

In breech presentations, the sphincter ani in a dead child is re- 
laxed and insensible to the finger. In a living child it is closed 
and resists the finger. The presence of meconium is a sign of no 
value. 

In arm presentations, when the child is dead, the limb is cold, 
livid, and flabby ; there is no pulsation at the wrist (the latter is 
" not of much value, as pressure may arrest it), and the epidermis 
soon begins to peel off. In a living child, the arm will swell and 
become livid. 

In prolapsion of the funis, the presence or absence of pulsation 
will decide. There are exceptions to this rule, however, as in the 
case related by Dr. Kennedy, in which the cord was prolapsed an 
hour, and during a pain no pulsation was perceptible ; but when 
the pain subsided he drew the funis backwards towards the sacro- 
iliac symphysis, and then detected a faint pulsation. The child 
was delivered by the forceps. 

Fetid liquor amnii is not a certain sign of the child's death, 
neither is the presence of meconium in it, especially in the breech 
cases. 
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CHAPTER XI. 

LABOR. 

Labor is the term applied to the process hy which the contents 
of the gravid uterus are expelled. Normally in the human female 
it occurs ahout two hundred and eighty days from the date of 
conception. 

The uterus is the principal agent in effecting this process, aided, 
it is true, in the latter stages, by the abdominal muscles and dia- 
phragm. 

The action of the uterus is simply that of the contraction of its 
muscular parietes. This contraction is entirely involuntary, 
and in a great degree intermittent. It is often accompanied 
with severe suffering, from which it receives the popular name — 
a pain. 

Each contraction of the uterus tends to diminish its size, pro- 
duce propulsion, and finally expulsion of its contents. The foetus 
is entirely passive during the whole process. The contraction 
goes on after the birth of the child, extrudes the placenta, and 
prevents hemorrhage by closing tip the orifices of the bleeding 
vessels. 

The immediate causes of labor are not well settled. According 
to Dr. Simpson and others, it is the perfection and maturity of the 
foetus. He says the loosening and decadence of the membranes 
and placenta from the interior of the uterus constitute the cause 
of parturition, and that this loosening or decadence is itself the 
result of the effete degeneration of the decidua towards the full 
term of pregnancy. On the other hand, Dr. Tyler Smith believes 
that the ovaries excite uterine contractions. He found that irri- 
tation of these bodies would excite premature labor in a pregnant 
rabbit, and sa}'s : " The ovaries acting at or near the tenth month 
from the time of the ovulation, which has ended in impregnation, 
excite in the uterus those changes which lead to the expulsion of 
the ovum." The general features of labor are the same in all 
cases, but the details differ greatly. It is always attended by 
suffering if the patient be conscious, but some suffer vastly more 
than others, even without obvious cause. The duration of uncom- 
plicated labor varies very much, not only in different women, but 
in the same woman in different pregnancies. It very rarely occu- 
pies less than an hour, or, when uncomplicated, more than two 
(lays. It is as a rule more tedious in first labors, owing probably 
to relaxation not taking place as readily as at other times. 

Various classifications of labors have been proposed by different 
authorities, but the simplest and most useful is into natural labors 
or eutocia and preternatural labors or dystocia; the former including 
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all those in which the woman is competent to deliver herself 
without external assistance, and the latter those in which manual 
or instrumental aid is required. Sonic authorities limit the term 
natural labors to head-presentations. 

Natural Labor. 

Symptoms of Labor. — These are best discussed under two 
heads : 1. Premonitory symptoms. 2. Those which appear after 
labor has commenced. 

The most important of the precursory symptoms are : Sub- 
sidence of the abdominal tumor ; mucous discharge from the vagina ; 
relaxation and distensibility of the latter, and of the external 
organs ; and more or less irritability and restlessness on the pan of 
the patient. 

The diminution of the abdominal tumor is caused in part by the 
sinking of the gravid uterus into the cavity of the pelvis, and in 
part by the "painless contractions" of the uterus. 

It is to be regarded as a favorable symptom, as showing a good- 
sized pelvis. The mucous discharge and relaxation of the parts 
indicate a disposition in the passages to yield as the labor pro- 
gresses. 

The symptoms showing the commencement of labor are a glairy, 
often bloody, mucous discharge from the vagina, known in the 
lying-in room as the " show," irritability of the Madder and rectum, 
nausea and vomiting, rigors or shivers, and peculiar intermittent 
pains. 

Labor actually divides itself into three stages, and as the symp- 
toms of each are peculiar, they will be best described under the 
several heads. The first stage; is that of dilatation, and terminates 
with the commencement of the second, that of expulsion, which 
ends with the birth of the child, whilst during the third Stage the 
after-birth is excluded. 

First Stage. — This is generally the longest and most worrying 
of all. The patient is exceedingly uneasy, restless, anxious, 
desponding, complaining, constantly moving from the bed to the 
chair, then to the pot de chambre, which she has a constant desire 
to use, and thus is continually unsatisfied. The cries which the 
pains give rise to are peculiar, rather high pitched but not loud, 
whining, moaning, and accompanied with impatient gestures or 
those of great distress ; indeed, the character of the cry is so 
peculiar as to be diagnostic ; once heard it will always afterwards 
be recognized. The nausea and vomiting are often distressing, 
but are thought to hasten the dilatation. The pains are generally 
referred chiefly to the upper part of the vagina and back ; they are 
sharp and cutting, or rending and tearing, and are supposed to he 
caused by the stretching open of the cervix uteri. The nurses call 
them grinders. 

By placing the hand upon the abdomen during a pain, the uterus 
can 'be felt to contract and harden itself, and at the same time tilt 
forwards so as to bring its axis into accordance with that of the 
superior strait. As the pain goes off, the uterus becomes soft 
again, Avithout, however, returning to its former state of relaxation. 
The approach of a pain may often be foretold by the practitioner 
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before its access, by auscultation. The moment a pain begins, 
and before the patient is herself aware of it, we hear a short rush- 
ing sound, which appears to proceed from the liquor amnii, and to 
be partly produced by the movement of the child, which seems to 
anticipate the coming on of the contraction ; nearly at the same 
moment all the tones of the uterine pulsations become stronger ; 
other tones which have not been heard before, and which are of a 
piping, resonant character, now become audible, and seem to 
vibrate through the stethoscope like the sound of a string which 
has been struck and drawn tighter while in the act of vibrating. 
As the pain grows stronger the pitch rises. By the time the pain 
has reached its height the sound has entirely ceased, or become 
very faiut ; as it departs, however, the sound again returns as at 
the beginning of the pain ; and finally attains its former tone, 
which it had during pregnancy. The noise made by the escape 
of the blood through the uterine veins during a contraction, is 
probably an important element in production of the sound in 
question. The pulse increases in rapidity in proportion as the 
pain rises in intensity, subsiding in the same manner with it. As 
the labor advances the rapidity of the pulse increases, so that 
shortly before the child is born it has attained the maximum that 
it had during the height of the pains in the commencement. The 
phenomena which have been described are repeated during every 
succeeding pain (the intervals being shorter and the pains longer) 
until the dilatation of the os uteri is completed. During the whole 
period of the first stage the pains have been acting, not so much 
for the expulsion of the child, as for preparing the passages for 
that purpose. The more completely the os uteri is opposite to the 
fundus, and the greater the correspondence between the axis of the 
uterus and that of the superior strait, the more speedily will the 
dilatation be accomplished. As soon as this has taken place the 
first stage is ended. The obstetrician should make an " exami- 
nation'''' during the first stage, the object being to learn whether 
labor actually has commenced or not, and the prospect for a 
tedious or rapid parturition. It is also sometimes possible to 
recognize the presentation during the first stage, and under some 
circumstances this is very important to be done. If the vagina be 
found dry, except in the very outset, it indicates a so-called dry 
labor, and is of course unfavorable ; it should be relaxed, soft, and 
bathed with mucus. The os should be found low down in the 
pelvis ; when high up it may be looked on as pointing somewhat 
towards a slow labor. The conditions of the os itself may be 
arranged under four heads. First, it is thick, moist, soft, and 
dilatable, feeling much like wet chamois leather. Second, it is 
thin, soft, cool, moist, feeling somewhat like a piece of wet brown 
paper. Either of these is favorable, and points with great certainty 
to a rapid first stage. Again, it may be thick, hard, and dry, per- 
haps painful, imparting the sensation almost of cartilage to the 
finger, or it may be thin, hard, dry and sensitive, feeling like whip 
cord. Both of these states are unfavorable, indicating, especially 
the last, a rigid os and very slow dilatation. In primiparous 
women the dilatation is generally tedious and painful. As the 
circle of the os dilates there can be felt during a pain a tense, 
80 
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elastic, convex protrusion, the so-called bag of waters; the mem* 
brane containing a portion of the liquor amnii alternately becoming 
tense and relaxed as the pains come and go. This is thought to 
aid mechanically in the dilatation of the os, acting as a sort of 
wedge which forces it open. It is important to preserve it intact 
until the dilatation is complete, as it protects the child from over- 
compression. When the membrane gives way there is a rush of 
tiuid, and the hag of waters is said to he broken. 

Second Stage. — The phenomena now manifested are essentially 
different from those just described. Expulsion has taken the 
place of dilatation. The contractions of the uterus arc much more 
powerful, and are now aided very much by the abdominal and 
respiratory muscles. The pains are longer and more frequent and 
the suffering greater ; during them the glottis is shut down, and 
the respiratory muscles become rigid, in order to afford a fulcrum, 
as it were, for the straining abdominal muscles to work against. 
There being thus no possibility of the latter forcing the contents 
of the abdominal cavity upwards, their whole force is expended 
downwards, acting directly upon the foetus. To these peculiar 
forcing pains the name of "bearing down pains" is given. The 
straining is in a measure involuntary, but is also very much under 
the control of the patient. The cries which these pains cause are 
very different from those of the first stage ; they are a sort of 
straining, expulsive grunt, sometimes ending in a short scream as 
the pain goes off, especially when the child's head is pressing upon 
the perineum. As the pain approaches, the woman seizes hold of 
anything within reach, and brings the muscles of the extremities, 
abdomen, chest, and back, to aid her expulsive efforts. The whole 
actions resemble on a much larger scale, those of straining at stool 
in persons of costive habits. 

If the membranes have not previously ruptured they almost 
always give way during one of the earlier pains of this stage. 
Indeed some authorities date the commencement of the second 
stage from their rupture. 

The presenting part of the child descends more or less at every 
return of the contractions, but as the pain goes off it again recedes, 
not, however, to the point it occupied before, as there is generally 
more or less advance on that gained by the preceding effort. If 
it were not for this gradual advance and recession there would be 
great danger of laceration of the soft parts, from a continued 
expulsive effort, before the passages were sufficiently dilated to 
receive the presenting parts. It "thus not only takes away the 
danger of pressure, but is in itself a good sign, inasmuch as it proves 
that the cavity of the pelvis is sufficiently capacious. The woman 
during the second stage is much less irritable than in the first. 
She seems to have recovered her energy and equanimity, and, if 
this stage be prolonged, will often sleep between the pains. The 
young practitioner should be on his guard, however, in relation to 
this drowsiness, particularly if it occurs in primiparaj, and be 
much protracted, or accompanied with headache, as it may be indi- 
cative of congestion. 

During the descent of the presenting part, especially if it be the 
head, the pressure which it exerts on the sacral nerves frequently 
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gives rise to severe cramps in the lower extremities. Having 
passed through the brim and cavity, the head now arrives at the 
floor of the pelvis and commences to distend the soft parts at the 
inferior strait. At each return of the pains the perineum is dis- 
tended more and more, each time only partially recovering itself 
between them, until at last a bulging tumor appears between the 
thighs ; at the same time the rectum has been flattened, its con- 
tents driven out, and its lower end often slightly everted. The 
alternate advance and retrocession go on until at last the perineum 
becomes scarcely thicker than paper. Here again appear the ad- 
vantages of this intermittent action of the uterus. In case of 
steady pressure the perineum would probably be torn, if the force 
was sufficiently violent to produce speedy expulsion ; or sloughing 
would be endangered, if it were too long continued. Finally the 
scalp of the child can be perceived in the distended vulva, all the 
soft parts are now stretched to their utmost ; the anus projects ; 
the whole perineum is very much elongated ; the labia majora un- 
dergo great distension, and the crisis is at hand. The pains now 
redouble their intensity, and finally a tremendous, prolonged pain 
overcomes all resistance, and accompanied by a cry of anguish 
from the mother, the child's head suddenly enters the world. 



Fig. 435. 




Head at the Outlet. 



There is now generally an interval of rest for several minutes, 
at the expiration of which feeble pains come and the cluld xs born 

W ThTtlSd stI<4 r °of b labor includes the detachment and expulsion 
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of the placenta. In some cases this takes place simultaneously 
with that of the child, but generally there is an interval between 
the two. The length of this interval varies ; the average is about 
twenty minutes ; very frequently it is much shorter, and sometimes 
is even as great as an hour. If it be more than the latter period 
in any case, in all probability there is some morbid attachment of 
the placenta. When the interval, whatever its length may be, 
has elapsed, the uterus again contracts, but not nearly so power- 
fully as before, the after-birth is detached, forced out of the womb 
and finally extruded from the vagina by the contraction of that 
canal, its expulsion being generally accompanied with a gush of 
blood or clots. The bag of membranes is mostly turned inside 
out, especially if the after-birth has been extracted by pulling on 
the cord. 



CHAPTER XII. 

MANAGEMENT OF NATURAL LABOR. 

The first precept in regard to the management of natural labor 
is to avoid "meddlesome interference." There is in truth very 
little for the obstetrician to do in such cases save normally to sus- 
tain the mother, and to exercise throughout a gentle patience. 
The surgical appliances needed are few, perhaps a catheter and 
nothing more. It is a valuable precaution to carry a small phial 
of ergot (rl. extract) and one of laudanum. A piece of muslin or 
strong toweling suitable for a binder is generally prepared by the 
nurse, also strong pins, fine twine, tape, or, better, patent thread 
to tie the cord with, and a pair of blunt pointed scissors to cut the 
same. The practitioner should see, during the first stage, that 
these are ready and handy, to avoid confusion at the crisis • also 
that the bed is properly made. The bed should be prepared by 
covering the mattress with a piece of oil-cloth, and upon this should 
be placed, at the position of the patient's hips, several folds of old 
blankets or comfortables, which will absorb the various discharges 
of water, blood, mucus, etc., and can be removed after the labor is 
completed without disturbing the patient ; the sheet on which she 
is to lie, being so folded up as not to come down lower than her 
shoulders, is thus kept dry until wanted, when it can be drawn 
down. Attention should also be given to the arrangement of the 
patient's dress. Her chemise and night-robe should be so folded 
up as to prevent their becoming soiled, the lower part of her 
person being temporarily protected by an old skirt which can 
readily be removed at the proper time, and her other clothing 
brought down ; the object being to avoid changing the woman's 
dress while in the weak condition immediately succeeding labor. 

There is, as stated, but little to be done in a case of natural labor ; 
but it would be wrong to assume that any particular case was such, 
and the first duties are to ascertain the state of the mother, the 
presentation, and if possible the position of the child, and to foresee 
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as far as may be the general features of the coming labor. The 
medical history of the mother during pregnancy, and in multiparse 
that of past labors, often afford data to prognosticate probable 
accidents and to take measures accordingly. Thus, a history of 
post-partum hemorrhage in her past accouchements would cause 
the careful obstetrician to administer a full dose of ergot just before 
the birth of the head. There is no use in delaying vaginal exami- 
nation it should be made immediately ; if satisfactory, it need not 
he repeated until the second stage, unless some peculiar circum- 
stances should call for it. The mode of making it is as follows : 
the patient should lie upon the bed on her left side, with her hips 
near to the edge of the bed and her knees drawn up towards her 
abdomen. The fore-finger of the right hand (sometimes two 
finders, .and occasionally" the left hand) well greased should be 
passed 1 from the anus forward, thus entering the vulva from be- 
hind (Fig. 436), then it is to be directed upwards and backwards 

Fig. 436. 




Vaginal Examination. 
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both during and between the contractions. The prognosis is to 
be made up by the consideration of the frequency and force of the 
pains with the work to be done, bat should be given with reserve, 
as it may often prove to be a mistaken one. During the first 
stage the presence of the accoucheur in the room is scarcely desira- 
ble, and the woman may be allowed to be up and in whatever 
position she may prefer. The patient during this stage may be 
allowed food of a simple character in moderate quantities. Various 
hot drinks are thought to hasten the pains, and are sometimes use- 
ful, but no stimulant, as a rule, should be given. The bowels should 
be thoroughly emptied by enemata and a care should be exercised 
that the urine is freely passed. The patient should also be cau- 
tioned against making any voluntary bearing down efforts during 
dilatation as they exhaust her and do not aid in the least. When 
the second stage comes on, the woman should be put to bed, whilst 
the physician should now stay in the room. Various positions are 
preferred in different countries, probably the best is that in vogue 
in this country as well as in England. The woman is placed on 
her left side near the bottom of the bed, with the knees drawn up, 
her body bent forward, her feet resting against some portion of the 
bedstead, and her hands grasping a sheet firmly fastened to the 
latter. If the labor prove tedious, she may be allowed from time 
to time to change her position. 

If the membranes have not broken spontaneously, it is often 
advisable now to rupture them, which may be done by scratching 
them with the nail during a pain, or, if very tough, a probe may he 
used. When the head reaches the floor of the pelvis, the accou- 
cheur should take his seat beside the bed, in order to be ready to 
support the perineum as soon as it becomes necessary, i. e., when 
it becomes distended and protruding. The object is twofold : 
first, to afford a moderate counterpoise to the pressure from 
within, and thus to prevent disastrous effects from any sudden 
severe pains ; secondly, to prolong, as it were, the curves of the 
sacrum, and thus cause the head to be carried forwards through 
the vulva, instead of being forced through the perineum. To do 
this the left hand may be applied along or across the perineum, 
from the coccyx to the anterior edge. The amount of pressure 
needed is but little ; it should be more firm posteriorly than an- 
teriorly. When the head is almost emerging, the skin must be 
drawn forwards over it, so as to lessen the chance of laceration. 
The right hand should receive the head, allowing it to rotate and 
carrying it forwards as the shoulders arc driven, not pulled out, 
the left still guarding the perineum. If a twist of the cord around 
the neck of the child exist, it should be disentangled, to prevent 
interference with the circulation in the cord. The objections urged 
by some against supporting the perineum are not valid. 

As soon as the child is born the physician should lay his hand 
upon the abdomen of the mother, when the contracted uterus 
should be felt as a large, roundish, moderately hard tumor ; if it be 
not so, but be imperceptible, or feel like a soft doughy mass, fric- 
tion must be made over it to induce contractions, either by the ac- 
coucheur, or, if the child require his attention, by the nurse. The 
patient may now be allowed to rest a few minutes if there be no 
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flooding, after which when the uterus contracts, gentle traction 
should be made on the cord to ascertain whether the placenta be 
detacned. It so, it may be removed by continuing the traction, 
which should be made by introducing the index finler of the right 
hand along the cord, and hooking the placenta downwards and back- 
wards m the direction of the axis of the superior strait, afterwards in 
the direction of that of the sacrum, pressure being made at the same 
time on the uterus ; if the cord do not yield, the after-birth is 
not detached as yet, and no force should be used. A little patience, 
with occasional frictions to the uterus, will be all that is necessary. 
Alter the placenta is removed, the binder should be applied from 
the ensiform cartilage to the great trochanters ; if there be any 
tendency to uterine relaxation it is well to place a sort of compress 
of folded napkins beneath the binder, so as to increase the pressure 
on the uterus. A napkin should be laid over the pudendum to ab- 
sorb the discharges. 

Duties during the Puerperal State. 

After the woman and child have been made as comfortable as 
possible, the physician should assure himself that the binder is 
properly adjusted, and that the uterus is still firmly contracted, 
before leaving the house. He should order the patient to be kept 
in a nearly horizontal position, and completely quiet, no talking or 
bustling being allowed in the room, which should be temporarily 
darkened, and well ventilated, and from which every one except 
the immediate attendants and husband must be excluded. If she 
be nervous, restless, and somewhat exhausted, small doses of 
morphia with or without camphor may be administered, and any 
irritation of the pudendum may be relieved by occasional washing 
of the parts with warm milk and water. Frequently, lying-in 
women are troubled with peculiar uterine pains, similar to, but 
less severe than those of labor. These are the so-called after-pairts^ 
which are often neuralgic, and best relieved by opium and camphor 
conjoined ; but at other times they are true contractions, due to 
the presence of clots in the womb, which that viscus is endeavoring 
to expel, and which should, as far as possible, be carefully removed 
with the finger. The physician should see his patient again in 
about eight hours, at the longest within twenty-four, when he 
must inquire if she has passed her urine since the birth ; if she has 
not and cannot, he must draw it off for her ; it must not be allowed 
to accumulate in the bladder. He must ascertain whether the 
child has passed urine or feces, and, if not, should see that there 
is no malformation. The child may be put to the breast during 
the first few hours, but should not be kept there much of the time. 
If the milk be long delayed it is sometimes necessary to feed the 
babe with a little milk and water. The lochia or cleansings are 
the discharges from the vagina which follow labor, and may be 
looked on as a mixture of blood and various secretions. For the 
first three or four days they are bloody, after that serous or puru- 
lent. Their duration varies greatly, and no special attention is 
necessary excepting proper measures for cleanliness, and the 
remembrance that changes in them often mark uterine disease ; 
normally they should be first reddish, then greenish, then yellow- 
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ish, then like dirty water ; their odor is very peculiar, but not 
fetid. In case the discharge becomes offensive, vaginal injections 
of a solution of permanganate of potassium, glycerin, or other disin- 
fectant will be advantageous. In certain cases, especially after 
severe labor, the patient suffers greatly from nervous shock. There 
is great exhaustion, with a suffering, anxious, oppressed counte- 
nance, rapid, small, fluttering pulse, and often morbid acuteness, 
or sometimes dulness of the senses. The best remedies for this are 
opium in full, and whisky in moderate quantities, with beef-tea, so 
given as to sustain the patient without overpowering the enfeebled 
stomach. 



CHAPTER XIII. 

TEDIOUS LABOR. 

Labor is frequently protracted beyond its usual limits by delay 
in one or more of its three stages, and yet it is terminated natu- 
rally. Such labors are known as tedious. Delays during the first 
stage are of comparatively little importance. There is no danger 
to the child (if the bag of waters be not broken), and rarely is 
the condition of the mother rendered unfavorable. She often is 
fatigued with the prolonged suffering and loss of sleep, but under 
the stimulus of the second stage she comes up, and in the end makes 
almost as rapid a recovery as in more normal cases. On the other 
hand, delays during the second stage are very bad for the mother, 
and exceedingly so for the child. The latter perishes in one case 
out of every four when the head remains in the cavity of the pelvis 
eight hours ; and in the mother, shortly after that period, tbe 
uterine pains almost always become irregular and ineffective, and 
restlessness, rigors, hot dry skin, vomiting, very rapid, feeble 
pulse, dry, foul mouth, come on, showing the grave constitutional 
disturbance. At the same time, the pressure on the parts causes 
local changes. Often there comes from them a yellowish, fetid ex- 
halation, and inflammation or gangrene is sure to follow the too 
protracted presence of the head. If the woman be not relieved, 
these symptoms are augmented to a frightful degree, and finally 
she falls into a half-stupid, semi-delirious condition, from which 
death soon releases her. 

Uterine Rigidity. 

The most common cause of a protracted first stage is rigidity of 
the os uteri. It is chiefly found in first labors, but does happen in 
multipara, and in women who have married somewhat late in life, 
and are strong and vigorous, of a tough, unyielding fibre. It is 
to be recognized by the hard, firm, dense feel of the os, which 
sometimes feels as though made of cartilage, and is not seldom 
morbidly sensitive. The remedies are : bleeding, which when 
carried to syncope is often effectual, yet must be used with cau- 
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turn, owing to the disastrous secondary effects which follow its 
use in some constitutions ; if blood be taken, the orifice should be 
large, so as to induce relaxation as rapidly and with as little loss 
of blood as possible ; opium, to be used in considerable doses when 
there are violent ineffectual pains ; warm mucilaginous enemata ; 
the warm bath ; and especially ether by inhalation ; belladonna 
ointment applied directly to the os has been much tried, but with 
little success. Rigidity from cancerous or other organic degenera- 
tion of the os is a terrible complication of labor, sometimes'requir- 
ing the use of the knife. There is another condition of the os 
uteri which is often a cause of delay, where the anterior lip is 
caught between the head and symphysis pubis, and its retraction 
prevented. This may result either from an obliquity of the uterus 
or more probably from an unequal dilatation of the anterior and 
posterior lips, the latter dilating most rapidly. The remedy is 
simple and easily applied. During the interval between the 
pains, when the os uteri is soft and dilatable, the practitioner 
should gently push back the anterior lip over the crown of the 
head, and hold it there during the succeeding pains, a proceeding 
which, if nicely accomplished, will soon be followed by the expul- 
sive pains of the second stage. 

Another cause is a rheumatic condition of the uterus, to be recog- 
nized by irregular, excessively painful contractions, abdominal 
tenderness, scanty, high-colored urine ; remedies, alkaline drinks, 
saline purges, Dover's powder, warm fomentations, and, rarely, 
bloodletting, and chloroform or ether inhalations. 

Premature Rupture of the Membranes. 

This may occur either through their own weakness, or from 
violence, either accidental, or from the officious meddling of the 
accoucheur. The result is, that the os uteri, instead of being 
dilated by the bag of membranes, which is soft and wedge-like, 
comes at once in contact with the child's head, which is not by 
any means so «;ood a dilator. The only remedy is patience. An 
examination should be made early in order to correct the presenta- 
tion without loss of time, should it be abnormal. 

Excess of Liquor Amnii. 

This is sometimes enumerated as a cause of tedious labor. The 
liquor amnii is apt to be in excess when the patient is feeble and 
the child small and ill-nourished. The treatment for this is rup- 
ture of the membranes, which should not, however be practised 
without due caution, for it may produce tedious labor from the 
cause mentioned in the preceding paragraph. 

Distended Bladder, etc. 

This may retard the head, hence the rule always to keep the 
bladder as empty as possible during labor, strengthened by the 
fear of injury to the structure of the bladder itself. 

Tm north feces in the rectum arc another source of delay ; remedy, 
stimulating enemata, or the removal of the obstruction with the 
finder or the handle of a spoon. 
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Sometimes during pregnancy there may arise persistent inclina- 
tion of the uterus, which, when labor conies on, produces delay by 
causing the axis of the uterus not to coincide with that of the 
brim, and hence a loss of power as well as difficulty in engage- 
ment. The most common form of this is seen in women whose 
abdominal walls are exceedingly relaxed from having borne many 
children. As a result of this want of support, the fundus of the 
uterus falls forwards, and the pains, instead of forcing the head 
down through the superior strait, drive it against the upper part 
of the sacrum. 

The diagnosis in these cases is to be made out by vaginal 
examination and external palpation. The indications obviously 
are, to replace the uterus by mechanical means, as external pres- 
sure and altering position of patient ; thus, in the anterior mal- 
position described, place the woman on her back and draw up and 
support the fundus by means of a towel placed across the pendu- 
lous belly. 

The ordinary causes of delay, in the second stage of labor, are 
as follows : — 

Inefficient Fains. 

These are seen in persons of weak frame and constitution, or who 
have become debilitated in any way, and sometimes in those who 
have borne large families. The pains are weak, short, occurring 
at long and irregular intervals, often themselves very irregular 
and mostly accompanied by rapid pulse, and other signs of de- 
bility. Although the pelvis be roomy and soft parts relaxed, the 
child's head does not progress. The indications for treatment are 
to keep up the woman's spirits, and to rouse the flagging uterus. 
The means of doing the latter are warm drinks, hot stimulants, 
changes of posture, stimulating enemata, external frictions, elec- 
tricity, and certain medicines. 

Ergot is the remedy, but it must be used with great caution, as 
there is danger not only to the mother but also to the child. The 
contractions induced by it are constant rather than intermittent, 
tonic rather than clonic, and may produce the death of the child 
by the continuous pressure impeding the circulation of the pla- 
centa ; also risking inflammation and sloughing of the soft parts of 
the mother ; moreover, if resisted, they are often sufficiently power- 
ful to rupture the uterus, or to cause extensive laceration of the 
soft parts. The indications for its use are, inefficient, feeble pains 
without obvious cause ; if the os and soft parts be quite dilatable ; 
if there be no other obstacles to delivery ; if the head or breech 
present and be sufficiently advanced ; if there be no threatening 
head symptoms. It should not be given, if the os or soft parts be 
hard and undilatable ; if there be a mal-presentation or deformed 
pelvis ; if the presentation be beyond reach ; if there be threaten- 
ing head symptoms. At the present time many practitioners prefer 
the use of forceps to ergot in most cases of tedious labor. Expe- 
rience seems to have shown that, when skilfully applied and used, 
the danger of injury from the use of forceps, especially alter the 
head has descended to the inferior strait, is not great. A bung- 
ling use of instruments, of course, is always dangerous. 
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Toughness of the membranes is sometimes given as a cause of 
lingering labor. This may obviously be overcome by rupturing 
them with a probe, etc. 

Rigidity of the Soft Parts. 

This is seen most frequently in primiparae, especially when they 
are somewhat advanced in age, are plethoric, and of a robust, firm 
fibre. In these cases there are evident abnormal dryness, firmness, 
and want of dilatability of the vagina and perineum. When the 
head of the child reaches the floor of the pelvis it is arrested, 
although the pains be very powerful. If this condition of things 
persists, the patient will tall into a state of exhaustion and con- 
stitutional irritation, and there may be finally inflammation and 
slouching of the soft parts from the long-continued pressure ; in 
most cases, however, the parts will yield and dilate before evil re- 
sults. The objects of treatment are to aid relaxation, and to pre- 
vent inflammation. The means are, moderate bleeding, if the 
state of the patient allow ; opium, tartar emetic in nauseating 
doses • warm fomentations to the pudendum, and enemata ; warm 
hip-baths : pressure of a hand on the parts, and especially chloro- 
form or ether inhalations, as in rigidity of the os. Sometimes the 
rigidity is caused by cicatrices, the results of laceration or sloughing 
in former labors, of venereal ulcers, etc. These cases are often 
very unmanageable, but must be treated on general principles. 
In some cases it becomes necessary to make a small incision into 
the cicatrix, allowing the part to be retorn. In all cases of rigidity 
the patient should be prevented from making too great bearing 
down efforts for fear of laceration. 

Ovarian or Pelvic Tumors. 
These may delay labor in the second stage. In some cases the 
unassisted powers of nature are sufficient to overcome difficulties 
of this sort, but frequently instrumental assistance is requisite ; 
when the labor becomes preternatural. 



CHAPTER XIV. 

MECHANISM OF LABOR. 

Foetal Head. 
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Fig. 4:57. 



the bones of the vault of the cranium are closely united. In the 
adult these, it will be called to mind, are closely dovetailed into 
one another, so as to make immovable sutures which are in very 
old heads almost obliterated by bony deposit. Not so in the 
child's head ; there are no closely-joined sutures between the 
bones of the vault, which are merely united by membrane, there 
being a considerable space between them. As a consequence, 
the head is capable of great compression, the bones riding up 
over one another when lateral or antero-posterior forces are ap- 
plied, so that it is thus enabled to pass through a smaller space than 
it otherwise would be. As the nervous structures at the base of the 
skull are so delicate that compression of them would compromise 

the life of the child, the 
bones of this part are firmly 
united. The spaces between 
the bones are known as 
sutures. At the union of the 
occipital and parietal bones 
the suture is widened out 
into a small triangular space, 
the posterior fontaneUe; at 
the junction of the parietal 
and frontal bones into a 
much larger space, the an- 
terior fontaneUe, sometimes 
called bregma (from Greek 
i8 p e>co, to moisten). The su- 
tures have received special 
names ; that which sepa- 
rates the frontal and "pari- 
etal bones is the corona 
(Latin, corona, a crown), that between the parietal bones, the 
sagittal {sagitta, an arrow), that between the occipital and parietal, 
the lambdoidal (Greek letter x). It is especially on the fontanelles 
that the obstetrician relies in making his diagnosis of position 
during labor, and the student must therefore become thoroughly 
conversant with them. They are placed at the two extremities of 
the sagittal suture. The anterior is quadrangular or kite-shaped, 
so large that the end of the finger cannot cover it, and is bounded 
by four separate bones, two parietal and two frontal. The posterior 
is much smaller, bounded by but three bones, and has, of course, 
only three sutures running from it. 

Diameters. 

The dimensions of the head vary somewhat, and are given dif- 
ferently by different authorities ; the following may be looked upon 
as the average ; they are substantially as given by Churchill. 

The longitudinal or occipitofrontal diameter, 

Fig. 437, 1 2 is from 4 to 45 inches. 

The transverse or bi-parietal, from one parietal 

bone to the other, is 31 to 4 inches. 

The occipito-mental or oblique 3 4 . . . .5 to 5J inches. 

The cervico-bregmatic 5 6 31 to 4 inches. 
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The occipito-bregmatic 
The inter-auricular . 
The bi-malar * 
The fronto-mental 1 8 

The transverse diameter of the shoulders 
ii <i it i< i ■ 



hips . 



inches 
3 inches. 
3 inches. 
3$ inches. 



4 to 5 reducible to 3. 
4 to 5. 



Of the diameters of the head the only important ones are the 
occipitofrontal, bi-parietal, occipito-mental, the oecipito and cer- 
vico-bregmatic. 

In general it may be observed that all the measurements are 
larger in male than female children. 



Vertex.— A circle two inches in diameter around the posterior 
fontanelle. Bregmatic Begion.— The top of the head. Base.— 
The immovable parts of the head, the sphenoid bone in the centre, 
the temporal bones laterally together with the bones of the face. 



Presentations. — By this term is understood the part of the child 
which offers itself at the superior strait of the pelvis ; Position 
being used to express the relation of such part to the superior 
strait. Of course there may be as many presentations as there 
are square inches of surface of the child, but these may all be 
studied under four heads : cephalic, including vertex and face; 
breech or pelvic, including hips and loins ; inferior extremities, in- 
cluding knees and feet ; superior extremities, including shoulders, 
elbows, and hands, or, as more commonly called, shoulder presenta- 
tions, along with which are to be studied, presentation of back, 
chest, belly, or indeed any lateral portion of the trunk, since the 
treatment is the same. Pelvic presentations might with propriety 
be said to include those of the inferior extremities, thus making 
but three general divisions, viz., cephalic, pelvic, and transverse or 
shoulder presentations. 

The diagnosis is of course to be made out by a study of the 
external anatomy of the parts presenting, by vaginal examination ; 
more particularly the peculiarities may be stated as follows : — 

Head. — Shape, hardness, sutures, and fontanelles. 

Face. — Irregularity, nose, mouth, orbits of the eyes. 

Breech. — Softness," and general rounded form, nates, organs of 
generation, tubera ischii, single prominence of the coccygis, and 
often the presence of meconium. 

Knee. — Roundness, hardness, condyles of femurs, patella. 

Foot. — Length, shape, heel at one extremity, toes (of equal 
length) at the other. 

Hand.— Shortness, thumb and fingers of unequal length. 

Elbow. — Sharpness. 

Shoulder.— Rounded shape, axilla, clavicle, ribs, scapula. 

Cranial presentations are by far the most numerous of the 
varieties that offer themselves, and of these the vertex occurs most 
frequently. Madame Boivin states that in superintending twenty 
thousand five hundred and seventeen labors, at the Maternite 
Lyincr-in Hospital, at Paris, she found fifteen thousand six hun- 
81 
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dred and ninety-three cases in which the vertex presented in the 
first position. The greater frequency of vertex presentations lias 
heen accounted for hy some authorities by gravity. According to 
Kich, the "foetus hangs suspended in the liquor amnii by the 
umbilical cord, which is attached nearer to its pelvic than to its 
cephalic extremity ; the head, being the heaviest part, consequently 
becomes dependent." 



CHAPTER XV. 

VERTEX PRESENTATIONS. 

Positions of Vertex. 

The vertex may present at the brim of the pelvis in various 
positions ; some obstetrical writers enumerate eight ; some reduce 
the number to four ; but in most of our schools six is the number 
taught. These are as'follows ; the first three are occipitoanterior, 
the others occipito-posterior : — 

1. Nape of the neck to the left acetabulum — Forehead at the right sacro- 

iliac junction. 

2. Nape of the neck to the right acetabulum — Forehead at the left 

sacro-iliac junction. 

3. Nape of the neck to the symphysis pubis — Forehead at the promon- 

tory of the sacrum. 

4. Nape of the neck to the right sacro-j unction — Forehead at the left 

acetabulum. 

5. Nape of the neck to the left sacro-j unction — Forehead at the right 

acetabulum. 

6. Nape of the neck to the promontory of the sacrum — Forehead at the 

symphysis pubis. 

Ramsbotham and others add two other positions to these, 
making eight altogether : 1. The face inclining to the right ilium, 
the occiput to the left ; the right ear behind the symphysis pubis, 
the left towards the spinal column. 2. The reverse of the first, 
face to the left, occiput to the right ; right ear towards the pro- 
montory of sacrum, left behind the symphysis pubis ; the remain- 
ing six follow in the order given above. 

The diagnosis of the various positions is to be made out by a 
careful vaginal examination of the sutures and fontanelles of the 
head, and consideration of their relation to the maternal parts. 
Thus if a large kite-shaped space (anterior fontanelle) with four 
sutures running from it, is felt on that portion of the head, point- 
ing towards the right sacro-iliac junction and the sagittal suture 
passing obliquely across the pelvis, ending in a small triangular 
space (posterior fontanelle) looking towards the left acetabulum, 
the head is evidently in the first position. In these cases, how- 
ever, often the anterior fontanelle is felt with difficulty, owing to 
the complete flexion ; and the situation of the posterior fontanelle 
alone decides the diagnosis. The diagnosis of the various posi- 
tions, though extremely simple on paper, is often difficult in prac- 
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' ?ff P c e ,^ n T When the head is somewhat advanced and a large 
?nil TS, ? a '? eu « 1 " has for ™d. The student should endeavor 

careful^ to study his earlier cases, so as to familiarize his linger 

with the various parts and their relations. 

Occipito-Anterior Positions. 

Previous to the engagement of the head, when it first offers 
itselt at the brim, it is in a state of semifleakon. In oblique occi- 
pitoanterior positions, the occipitofrontal diameter corresponds 
to one oblique diameter of the superior strait, the biparietal to 
the other. It is evident that these diameters are not the most 
favorable, the occipitofrontal (four and a half inches) being too 
great to pass through the oblique diameter of the superior strait, 
encroached upon, as the latter is, by the soft structures ; accord- 
ingly, when the membranes rupture, and the uterine contractions 
push the head into the pelvis, each uterine pain communicates a 
downward motion to the trunk of the child, which is transmitted 
through the spinal column to the head, but this is resisted by the 
pelvis operating as the periphery of the occipito-frontal circum- 
ference. It is evident that the expulsive force being transmitted 
through the spine acts chiefly on the head at the position of the 
occipital foramen, and therefore more forcibly on the occiput than 
on the forehead, being much nearer to the former. As a conse- 
quence of the inequality of the expulsive power, the occiput is 
forced downwards, the forehead upwards, and the child's head is 
bent forwards on the body, i. e., flexion takes place. This change 
in the position of the head causes a change in the relation of its 
diameters to those of the pelvis. The occipito-bregmatic and the 
biparietal now correspond with the oblique diameters, the occipito- 
mental with the axis of the superior strait, the smaller diameters 
of the head therefore being in relation with the largest of the 
pelvis. 

As the head descends, it of necessity falls upon the inclined 
planes, the occiput resting on the anterior, the forehead on the 
posterior, which is diagonally opposite. The result of the com- 
bined action of the propelling force and these planes is rotation ; 
that is, during its descent through the cavity of the pelvis, the 
head rotates, so that the occiput comes under the pubic arch, the 
forehead into the hollow of the sacrum. There is thus a second 
change in the relations of the diameters of the head and pelvis ; 
the occipito-bregmatic diameter now corresponds with the antero- 
posterior diameter of the inferior strait, the biparietal with the 
transverse, the occipito-mental with the axis of the inferior strait, 
i e., the smallest diameters of the head correspond again with the 
longest of the pelvis. The occiput is now arrested by the pubic 
arch, but the face is free in the hollow of the sacrum, the expul- 
sive force, not being able to move the occiput, causes the face to 
advance ; one end of the lever being fixed, the other end is moved 
bv the force applied between them. Thus extension is brought 
about The chin, which during flexion had been forced down 
upon the chest, now leaves it and sweeps around the sacral curve. 

Bv this process of extension the head is brought into the world, 
the top of the head, forehead, eyes, nose, mouth, and chin, sue- 



9Ct 



OBSTETRICS. 



cessively appearing at the vulva, the head coming into (lie world 
in a position of extreme extension. The head once horn imme- 
diately rotates back to the same oblique position it had on entering 
the pelvis. This is restitution. The shoulders follow the course 
of the head, undergoing rotation. The pubic shoulder generally 
remains stationary at "the arch, whilst the sacral describes the 
sacro-coccygeal curve, and is born tirst. The body and hips then 
follow, executing, if their size require it, the same movements. 

To make this more clear let us follow a head in the first position. 
The diameters at the brim are, occipitofrontal corresponding to 
the left oblique, biparietal to the right oblique, occipito-bregmatic 
to the axis of the superior strait. Flexion takes place, the 
occi pi to-mental diameter comes into coincidence with the axis of 
the strait, the biparietal corresponding to the right oblique, the 
occipito-bregmatic to the left oblique ; descent and rotation follow, 
and when the head appears at the inferior strait, the occipito-breg- 
matic diameter corresponds to the antero-posterior, the hiparietal 
to the transverse. Arrest of the occiput ensues, and then exten- 
sion, the chin sweeping around the sacro-coccygeal curve; and 
the face is born, looking directly towards the feet of the mother. 
Then restitution, the face regaining its original oblique position, 
looking towards the right thigh of the mother. In the second 
position, when restitution takes place, the face of the child of 
course looks towards the left thigh of the mother. 

Occipito-posterior Positions. 

Owing to the wonderful adaptation of the pelvis to the needs 
of parturition, in a large majority of these cases rotation takes 
place to such an extent that the occipito-posterior position becomes 
an occipitoanterior, and finally the occiput gets under the arch of 
the pubis, and the head is born by extreme extension, just as in 
the first position of the vertex. Sometimes, however, this does 
not happen, but the head engages as it originally presents. Of 
course the diameters involved are the same as in the anterior 
positions, but the extremities of those diameters are reversed. 
The head as it descends rotates, as in the anterior positions, and 
from the same causes. As a result of this, the forehead comes 
under the pubic arch ; the occiput into the hollow of the sacrum. 
Again precisely the same diameters are involved as in the anterior 
positions, but with reversed extremities. Thus the occipito-breg- 
matic corresponds with the antero-posterior diameter of the strait ; 
the biparietal with the transverse. The forehead is arrested at 
the pubic arch, and the occiput, under the influence of the expulsive 
force, sweeps around the sacral curve. In other words, instead 
of extension, there is extreme flexion. The vertex is born first, 
and then extension takes place, so that the posterior fontanelle, 
sagittal suture, the anterior fontanelle, the parietal protuberances, 
and the several parts of the face, successively appear. Immediately 
after birth restitution takes place ; the face turns towards one or 
the other groin, as the case may be, and the occiput to the back 
part of the thigh. 

The third position is so rare that many authorities are sceptical 
as to its existence. Madame Boivin met with it only six times in 
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the biparieta with the transverse ; the occipito-bregmatic circuit 
ference with the plane of the inferior strait. The position is pre- 
cisely as in the first position of the vertex. The head is born by 
extension, but as there has been no rotation there is no restitu- 
tion, and the face looks directly backwards. The shoulders com- 
monly enter transversely, but rotate so as to get one under the 
pubis, the other into the hollow of the sacrum, and they are born 
as in the first position of the vertex. 

The sixth position is like the third in its rarity, and also in there 
being neither rotation nor restitution. The diameters involved 
are the same with their extremities reversed. 



CHAPTER XVI. 

FACE PRESENTATIONS. 

These may be looked on as simply variations from those of the 
vertex. They were formerly considered excessively dangerous, but 
since the dictum of Madame La Chapelle they have been regarded 
differently. According to her, out of seventy-two cases of the kind, 
forty-two were delivered by the unassisted efforts of nature, with- 
out "detriment to mother or child. They may therefore be included 
under natural labor. 

Causes. — The causes of face presentations are as obscure as those 
of other presentations generally. Madame La Chapelle attributes 
them to the circumstance that, the anterior obliquity of the womb 
being very common, the weight of the occiput must in such cases 
prevent the chin from being applied to the breast, and must bring 
the mento-bregmatic diameter into parallelism with the sacro- 
pubic diameter from the very commencement of labor. Per- 
haps it will be best here to sum up once for all the general causes 
of mal-positions and mal-presentations, as enumerated by Dr. 
Simpson. 

1. Prematurity of labor ; parturition occurring before the natural 
position of the fcetus is established. 

2. Death of the child in utero ; or in other words, the loss of the 
adaptive vital reflex actions of the foetus. m 

3. Causes altering the normal shape of the fcetus or contained 
body or causes altering the normal shape of the uterus or contain- 
in^ body and thus forcing the foetus to assume in its reflex move- 
ments an unusual position, in order to adapt itself to the unusual 
circumstances in which it happens to be placed. 

4 Preternatural presentations are occasionally the result of 
causes physically displacing either the whole fcetus or its present- 

81 



906 



OBSTETRICS. 



ing part, during the latter periods of gestation, or at the commence- 
ment of labor." 

A presentation originally that of the vertex is readily converted 
into a face presentation by extension taking place instead of flexion 
at the beginning of labor. Thus, if at the commencement of labor 
the uterus be so oblique as to throw the fundus far over to the right 
side, the child presenting by the head and the vertex in the first 
position, the direction of the expulsive force operating on the 
infant will propel its head against the edge or brim of the pelvis, 
and either cause it to glance upwards into the iliac fossa and let 
the shoulder come down, or it will be turned over so as to let the 
face fall into the opening and thus produce a face presentation ; in 
which the chin will be directed to the right side, and the forehead 
to the left of the pelvis. 

Positions. — Some authorities enumerate six positions of the 
face corresponding with the six in the vertex. But by most of the 
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Face Presentation— First Position. 



more recent writers the number has been reduced to two. In the 
first of these the forehead is towards the left acetabulum or left 
ilium, the chin towards the right sacro-iliac junction or right ilium, 
the bridge of the nose representing the line described by the sagittal 
suture in the first position of the vertex. 

Second position.— In this the forehead is to the right, the chin 
to the left sacro-iliac synchondrosis or left ilium. The first posi- 
tion of the face may be looked upon as a deviation from either the 




Face Presentation— Second Position. 

Mechanism. — In the first position the right side of the face is 
anterior and therefore the most advanced into the pelvis, and the 
finger in examination touches the right eye and right malar bone 
first. If the labor be protracted this part of the face becomes 
very much swollen and livid, a sort of tumor forms upon the 
upper part of it, the analogue of the ccqmt succedaneum in vertex 
presentations. The face comes down more or less transversely, 
either with the bi-temporal diameter corresponding to the antero- 
posterior diameter of the superior strait, and the fronto-mental 
with the transverse, or else these head diameters are in coin- 
cidence with the two oblique diameters of the pelvis. At engage- 
ment extreme extension takes place, then descent. During the 
descent rotation occurs ; the chin rotates upon the right anterior 
inclined plane until it gets under the arch of the pubis, while the 
anterior fontanelle glides in an opposite direction upon the left 
posterior inclined plane and falls into the hollow of the sacrum. 
The chin generally emerges first, coming out somewhat obliquely 
from under the arch of the pubis, and the head is born by a process 
of extension, the vault of the cranium sweeping around the sacro- 
coccygeal curve. 

The second position is the reverse of the first ; the left eye and 
zv°-oma are lowest and the tumor forms in the upper part of the 
left side of the face. The chin rotates upon the left anterior 
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inclined plane, the forehead upon the right posterior, but the chin 
comes under the pubic arch, and labor is completed just as in the 
first position, in fact the same diameters are involved throughout 
the labor. 



Fig. 440. 




Passage op the Head through the External Parts in Face 
Presentations. 

In all positions of the face the object is to bring the chin under 
the pubic arch, and the mechanism is the same as in the two varie- 
ties described. Should the chin unfortunately rotate into the 
hollow of the sacrum, unassisted delivery is impossible if the child 
be full-grown. Such cases will be discussed under the head of 
preternatural labor. 

Diagnosis. — The only part with which the face could be con- 
founded is the breech. The mouth has been taken for the anus, 
from which it is to be distinguished by the absence of the promi- 
nence of the os coccyx and of the sphincter ani, which muscle con- 
tracts when irritated by the finger in breech presentations. The 
various features of the face, eyes, nose, chin, must also be sought 
for. The best means of diagnosticating both presentation and 
position in these cases is by the bridge of the nose, which, from its 
crossing the os uteri, may often be detected very early in labor. 
The practitioner must remember the possibility of seriously injuring 
the eye by a rough examination of it. 

Prognosis. — Face presentations are more unfavorable than 
those of the vertex, requiring more laborious efforts for delivery, 
because the cephalic extremity is removed from the line of direc- 
tion in which the uterus and accessory powers act, and the bones 
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it is well gently to aid rotation of the chin under the pubic arch, 
by making gentle pressure on it in the proper direction. This may 
be done with the lingers, or by means of the lever. There is 
generally great disfigurement of the child ; the eyes are closed, the 
features swollen and livid ; but this is of little importance and 
passes away spontaneously in a few days. 

Other deviations from vertex presentations sometimes occur, 
and may either correct themselves or be causes of preternatural 
labor. Thus the head may descend in semi-extension, so that the 
occipito-frontal or occipito-mental diameters correspond to those 
of the straits. In this case either the anterior fontanelle or forehead 
will present itself. Sometimes the head is too much flexed, caus- 
ing part of the nucha to present with the occiput. Again, the 
ear, a parietal bone, temple, or brow, may offer itself at the supe- 
rior strait, and the head may be at last jammed into the pelvis in 
this position. 



CHAPTER XVII. 

PELVIC PRESENTATIONS. 

Under the head of pelvic presentations are included those of 
the knees and feet, as well as of the breech; since the mechanism, 
treatment, and prognosis are essentially the same. They are said 
to occur about twice in every hundred cases. In regard to the 
prognosis, it is serious for the child, favorable for the mother. 
The life of the child is very much oftener lost than in vertex pre- 
sentations, the immediate cause of death being generally asphyxia. 
It will be remembered that aeration of the foetal blood takes place 
in the placenta, by the interchange of gases between the blood of 
the mother and that of the foetus. When the child is born into 
the world, normal respiration is established, and the child becomes 
independent of the mother. It is evident, then, that anything 
which seriously interferes with the foetal respiration in the pla- 
centa, or with the circulation through the cord before the estab- 
lishment of respiration, must cause the death of the child by 
asphyxia. There are two circ umstances very common in breech 
presentations that may do this. They are, detachment of the pla- 
centa from the uterine surface before the birth of the head, and 
pressure on the umbilical cord during the descent of the head ; if 
one of these happens, the child inevitably perishes, unless speedily 
delivered. It might be thought, as the pelvic end of the child is 
the small end of^the cone, that this presentation would be the 
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best for dilatation and rapid labor. This is not so, there being 
rarely in labor much trouble with the body; it is the head thai 
causes difficulty generally. 

In a breech presentation, when the head comes down it finds 
the parts imperfectly dilated, and must at any rate be forced 
through the mother's bony pelvis. But as the body of the child is 
already delivered, by the time the head is out of the uterus and 
well down in the pelvis, just at the point of the labor when the 
most force is required, the uterus is emptied and can exert no ex- 
pulsive influence on the head. Usually, however, the pressure of 
the head on the rectum and perineum now produces an extra- 
ordinarily violent tenesmus, which causes all the muscles of the 
woman to strain together to bear down upon and force out the 
head. 

Positions. — The breech may present itself at the brim in various 
positions, and some authorities make as many positions of the 
breech as of the vertex. Practically, when it enters the pelvis it 
arranges itself so that either the back of the child is turned an- 
teriorly towards the belly of the mother, or else the back of the 
child is turned posteriorly towards the back of the mother. 



Fig. 441. 




Breech Presentation. 

The first of these is the generally recognized first position of the 
breech, the second the second. 

It must be borne in mind that the back of the child does not 
look directly, but obliquely backwards or forwards. The anterior 
of the two ischii is always more advanced than its fellow, and will 
be found lower in the pelvis, so that the nates pass through the 
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entrance, cavity, and outlet of the pelvis in a position which is 
oblique both as to its transverse diameter and as to its axis. 

In the first position, the left ischium corresponds to the right 
acetabulum, the right to the left sacro-iliac junction. The left 
ischium being anterior is depressed, and is felt first at the os 
uteri. It comes down and passes first through the vaginal orifice, 
its fellow sweeping around the sacro-coccygeal curve, the belly of 
the child looking towards the inner surface of the right thigh of 
the mother. The rest of the trunk follows in this position, and 
as the breast approaches the inferior aperture of the pelvis, the 
shoulders pass through its superior aperture in the left oblique. 
The arms and elbows are generally pressed close to the side of the 
child, but not always. If they do not come down with the breast, 
the accoucheur should draw them down to avoid interference with 

Fiff. 442. 




Breech Presentation. 



the head. During the descent of the shoulders, the head with the 
chin resting closely on the breast enters the superior aperture of 
the pelvis, In the direction of the right oblique diameter, with the 
forehead corresponding to the right sacro-iliac junction. As the 
head descends rotation takes place, the occiput comes under the 
pubic arch, and the chin and face sweep over the perineum and 
nnneir at the oosterior commissure. The head is thus finally 
K by tL extreme flexion, with the face looking directly towards 

^Xle^nnSon, the right ischium corresponds to the 
ri4t SetSm,^ is the most depressed. Its descent involves 
right a ^J~™J*»J d the sam e mechanism as in the preceding, 
he same diameters and ™ e reversed. It generally happens 
the direction of n8 fa * as the shoulders, it turns itself 

fr^The* side forwards, and then to the opposite side, 
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so that the anterior surface of the child which was at first directed 
forwards will, perhaps, in an instant he directed backwards ; in 
other words, the second position of the breech will have been con- 
verted into the first. Occasionally, instead of this, the occiput 
rotates into the hollow of the sacrum, and the chin to the sym- 
physis pubis. The birth takes place then in this way : whilst the 
under jaw presses with its inferior surface against the os pubis, 
the point of the occiput with the vertex, followed by the forehead, 
sweeps over the perineum, so that the head is born by extreme 
extension. 



As, in face presentations, the cheek which is lowest is found 
after birth to be much swollen, so in the breech a livid swelling is 
generally found after birth upon that part which was the most 
dependent during labor, and was brought into the world first. 

In regard to the diagnosis of breech presentations, there is only 
one important point which has not been touched upon : that is, the 
peculiar shape of the bag of waters before rupture of the mem- 
branes. Instead of the protruding part being obtuse, with a broad 
base, almost hemispherical, it is elongated, conical, cylindrical, 
resembling the finger of a glove somewhat in shape. 

Treatment. — Much more care and attention are required in 
the treatment of these labors, than in those before described ; not 
only to protect the soft parts of the mother, but also to preserve 
the child's life, which is always placed in more or less danger. It 
is, therefore, of great importance that a correct diagnosis should 
be made early. Being satisfied that it is the breech which pre- 
sents, the case requires no interference until the breech shall have 
been expelled through the external parts, further than to guard 
the soft parts of the mother, and carefully to support the perineum. 
Above all things, the attendant should not draw down the feet, as 



Fig. 443. 
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the inexperienced are too apt to do, in the hope of facilitating 
the delivery. This practice always diminishes the size of the 
dilating part, and thus prolongs the labor. As the breech es- 
capes it should be supported and carried upwards to the axis of 
the pelvis, allowing it perfect liberty to change its position or 
make such turns as the mechanism may require. Mechanical 
assistance is rarely required in these cases, the child adapting 
itself to the passages of the mother. When the umbilicus appears 
at the external organs, the cord should be seized and gently drawn 
down and pushed to one side ; this will prevent its being torn and 
pressed upon. 

The character of the pulsations in the cord is the best evidence 
we have of the necessity for an}- interference. "When the thorax has 
emerged, if the arms have not escaped with it, they should be 
brought down by pressing one or two fingers over either shoulder, 
as near as possible to the elbow, and then drawing the arm across 
the face and chest, until the elbow arrives at the external orifice ; 
having delivered one the other is easily extracted. 

The more slowly the pelvis and body pass out, the quicker will the 
head emerge, and the greater will be the chance of saving the 
child's life. 

Fig. 444. 




Breech Presentation-Extraction ov Head. 

The body being horn, it should be wrapped in warm flannel and 
raised un wards on the practitioner's arm to a height sufficient to 
enable the on "est diameter of the head to become parallel with the 
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axis of the vagina, and the patienl should be directed to bear down. 
All traction must be carefully avoided, and in fact the body is to 
be rather held back. The reason for this is obvious— flexion is a 
necessity, and if it do not occur the head is arrested at the pelvic 
brim. Any pulling at the trunk would of course tend to draw 
the occiput down, and therefore to throw the chin up, i. e., to pro- 
duce extension, precisely what is most to be dreaded. 

If the head be delayed while in the vagina, there is danger of 
losing the child ; the extent of this danger will be estimated by the 
pulsation of the cord. As in some cases the head will be found 
with the face in the hollow of the sacrum, the delivery may be 
hastened by pressing two fingers of the left hand against the supe- 
rior maxilla, and forcing the chin upon the breast, at the same, 
time carrying forwards the body of the child. 

If this fail, the perineum should be held back, so as to allow the 
atmospheric air to enter the respiratory organs. The child in 
this way may lie saved till the expulsive efforts effect the delivery. 
Sometimes forcible pressure with both hands upon the head, 
through the walls of the abdomen, will cause it to descend and 
pass out at the vulva. Should these measures fail, and the child 
be in danger, the forceps should be at hand and the child be de- 
livered by their assistance. If it should happen that the body is 
expelled with the face anteriorly, and the chin should lodge upon 
the pubes, it should be carried backwards, and the chin be drawn 
down by the finger introduced into the mouth. The remainder of 
the delivery, and after-treatment, are the same as in the vertex 
presentations. 

Presentation of Inferior Extremities. 

Sometimes, instead of the, breech presenting with the lower ex- 
tremities doubled up, one (or both) of the latter may be fully ex- 
tended, when we have a foot presentation; sometimes the leg is 
flexed on the thigh, when it constitutes a knee presentation. It is 
evident that such cases are identical in their mechanism with ordi- 
nary breech presentations, but the prognosis is rather more un- 
favorable, since the breech, being somewhat reduced in size, does 
not so thoroughly dilate the soft parts, and thus prepare the way 
for the head. There, is, therefore, more liability to delay during 
the passage of the head; and consequently more danger to the child. 

Diagnosis. — The foot is readily distinguished from the hand, 
by the equality in the length of the toes, the presence of the heel, 
the rounded instep, and the ankle bones. The knee is very liable 
to be confounded with the elbow. For distinguishing marks, see 
elbow presentations. 

Positions of the Feet. — Some obstetricians enumerate four posi- 
tions of the foot presentation : 1. Heels behind left acetabulum, 
loins in front and to the left, 2. Heels behind right acetabulum, 
loins in front and to the right. 3. Heels behind tin; pubes, loins 
in front. 4. Heels to the promontory of the sacrum. But these, 
like breech presentations, are reducible to two, which correspond 
precisely to the same named positions of the breech : 1. Calcaneo- 
anterior — Heels directed forwards, toes backwards. 2. Cakaneo- 
postcrwr — Heels directed backwards, toes forwards. 



ON OF INFERIOR EXTREMITIES. 

Fig. 445. 




Presentation of Inferior Extremities. 
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In the same wav, there are two positions of the knee: 1. An- 
terior surface of the lee looking to the Bacrum. ~. Anterior 
surface looking to the pubes. 

In these cases never yield to tte temptation to pull down the feet, for 
reasons rendered obvious in the discussion of breech presentations. 



CHAPTER XVIII. 

PRETERNATURAL LABOR. 

Whenever the long axis of the child's body corresponds with 
thai of the uterus, the child (provided the passages are normal) 
can be born in that position. It matters little, as far as labor is 
concerned, which extremity of the child presents, so long as this is 
the ease ; but when the long axis of the body does not correspond 
with that of the uterus, the child must evidently lie more or less 
across, and will present with the arm or shoulder in a position in 
which it cannot be born. In stating this, we wish it understood 
thai we refer to the full-grown living foetus, and not to one which 
is premature, or which has been some time dead in the uterus. 
Hence the positions of the child at the beginning of labor resolve 
themselves into two divisions, viz. : where the long axis of the 
child's body is parallel to that of the uterus, and where it is trans- 
verse. In the former the birth of the child, without external aid, 
is possible ; in the latter, with some rare exceptions, it is not. In 
one case the labor is natural, in the other preternatural. 

Preternatural labor, or dystocia, signifies a faulty or irregular 
labor, the course of which is unfavorable, and in which the assist- 
ance of the obstetrician becomes necessary. II will be remem- 
bered that this definition applies to all cases of labor, without 
reference either to presentation or position, in which the manual 
assistance becomes necessary. 

The causes that render labor difficult depend either upon the 
mother or the child. Some of them are unforeseen, and do not 
occur till the moment of parturition ; the title of acddemtal may 
be appropriated to these. Others exist beforehand, and render 
labor necessarily difficult; they merit the denomination of pre-exist- 
ing causes. 

The accidental causes arc, any serious disease, such as inflam- 
mation of the brain or its coverings, the lungs, pleura, peritoneum, 
or uterus, etc., which takes place during labor ; any hemorrhage 
sufficiently abundant to endanger the life of the mother or her off- 
spring; convulsions, syncope, laceration of the womb, etc., and 
some positions which do not become bad until after the first pains. 

The pre-existing causes are, deformities of the pelvis, malfor- 
mation or disease of the organs of generation, calculus in the 
bladder, fibrous or other tumors in the excavation ; deformities in 
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respect to height ; transverse positions ; monstrous conformation, 
and diseases of the foetus. 

As these different causes are in reality only complications of 
labor, it lollows that dystocia comprises all cases of complicated 
labor, as eutocia comprehends all simple labors. 

From the occurrence of any of the above mentioned causes, one 
of the following operations may become necessary, to wit : turning, 
the application oj the forceps, craniotomy, embryotomy or Cesarean 
section. The first of these most frequently becomes necessary in 
cases of transverse positions of the child, as in presentations of the 
shoulders. As the mode of proceeding is the same wherever the 
operation becomes necessary, it will be described only in cases of 
shoulder presentations. 



Transverse Positions. 

Under this head may be considered all those cases in which 
some portion of the child presents except the cephalic or pelvic 
extremities ; whether such parts be the shoulder, superior extre- 
mity, back, or side. It is evident that in these cases the child lies 
across the pelvis, i. c, its long axis is transverse to- the pelvic 
planes, hence they are called cross births. There are no symp- 
toms manifest before the commencement of labor by which we are 
able to diagnose a cross birth. If the breadth of the uterus is 
markedly exaggerated, it would point somewhat towards such a 
presentation, but excess of the amniotic liquid or presence of twins 
will also induce this abnormity. It is very difficult to recognize 
with certainty in the commencement of labor : we may suspect it— 
if the child be so high up as not to be reached by the fingers, since, 
when the shoulder presents, the foetus cannot descend into the 
pelvis in the same way as when one extremity offers itself— if the 
os uteri, although soft and flaccid, opens very slowly— if, after the 
membranes rupture, the uterus ceases action for some hours, for 
it often happens in such cases that the pains which had been 
active before the giving way of the bag of waters intermit entirely 
upon the rupture. 

But we can only positivelv detect a cross birth by distinguish- 
ing the different parts of the child, by tactile examination and 
carefully noticing their relations with the maternal organs. It 
such a case be left to nature, one of three things must happen ; 
either the uterus continues to contract more and more powerfully, 
forcing the child with the body doubled up, down into the pelvis, 
which is very gradually more and more compressed and advances 
until at last it is expelled in this position through the inferior 
strait; or the uterus at length wears itself out in the vain attempt 
to expel the body, which is jammed in the pelvis; or itmjmsoiuc 
terrific contraction rupture its muscular fibre by its own effort. 
The firs? of tliese contingencies, the doubled expulsion, he -span- 
taneous evolution" of Denham, has £eenlmow* i to. occur but it is 
verv rare except in premature births ; the last or ruptuie ot the 
Eus?7s'an accident much to be dreaded, and almost of necessity 
fatal. 
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Steps in Spontaneous Evolution op an Akm Presentation. 



:ie various transverse presentations arc : 1. Shoulder ; 2. 
; 3. Hand ; 4. Side ; 5. Back ; 6. Sternum ; 7-. Abdomen. 
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Shoulder Presentation. 

The positive marks are, the pointed acromion most dependent, 
the spine of the scapula posteriorly, and the clavicle and perhaps 
the ribs anteriorly ; being able to get the finger within the axilla 
without encountering anything like the genitalia. 

Elbow. — Of all the points of the body it is most difficult to 
discriminate between an elbow and a knee. In the knee, how- 
ever, we have the rounded patella, with its flat surface, which is 
more or less movable on the condyles, except in certain positions 
of the leg in which it is fixed by the rigid rectus muscle. In the 
elbow there is the olecranon, sharper than the patella, without any 
flat surface, and immovable. Still, the diagnosis is often doubt- 
ful. If no part of the child's body except the presenting limb 
can be felt, it would be allowable, if the membranes were broken, 
gently to draw down the folded member, avoiding all traction, so 
as to ascertain whether it be an arm or a leg. 

jy ((m 7._This is to be distinguished from a foot by the presence 
of a thumb, the unequal length of the fingers, the flattened palm, 
and the absence of the rounded instep and the heel. 

Fisr. 451. 




Dokso-Pubic Position of the Right Shoulder. 
ffifr The side is to be distinguished from the various parts 

the spaces between^ »> e ™ s - the side foe the head. In any case 
rfSA'nimo^-fonld be .introduced into the uterus, 

^^r^»3J« the ^ of the 
vertebral spines and the origin of the ribs. 
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Compound Presentations— Hand, Foot, and Funis. 



VERSION. 
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Sternum.-- This very rarely offers itself. To recognize* it when 
present it is necessary to introduce two fingers and feel the sternal 
bone giving oft the ribs with the interspaces between them. 

Abclomen —The rarest presentation of all : the positive mark the 
insertion of the umbilical cord. 

Then we have two positions of each shoulder, which are some- 
times called the dorso-pubic and dorso-sacral of the right or left 
shoulder, as the case may be. 

Bight Shoulder.— First position, dorso-pubic. Head of the child 
to the left of the mother, back of the child towards the front of 
the mother ; if the hand protrude, the palm of it will look 
obliquely backwards. Second position, dorso-sacral. Head of the 
child to the right of the mother, the back looking towards the 
sacrum ; if a hand protrude, the palm will look obliquely forwards. 

Left Shoulder. — First position, dorso-sacral. Head to the left 
of the mother, the back looking towards the sacrum. Second 
position, dorso-pubic. Head to the right of the mother, back 
looking towards the pubis. 

Treatment. — In trunk presentations the child cannot be born 
because its long axis is transverse to the pelvis, and the indica- 
tion is obviously therefore to cause the long axis of the child to 
coincide with that of the pelvis, which can only be done by turn- 
ing. The operation of turning or version is, then, "the act of turn- 
ing the child by hand and bringing one of the extremities of its 
great diameter "to the superior strait." 

Version. 

There are two varieties of this operation, namely, podalic ver- 
sion, or version by the feet, and cephalic version, or version by the 
head. 

In cephalic version the presenting part is pushed away, and the 
head brought down in its place ; the case is then left to nature. 
This is the safest variety for the child, but is very rarely performed 
to remedy a true cross birth, because the rounded, smooth, slip- 
pery head cannot be well grasped in utero, and brought to the os. 
Sometimes, when there is merely a malposition of the head, this 
is remedied by a sort of cephalic version. Version of the breech 
is never performed, since the same difficulties beset the operation 
as in turning by the head, and the safety of the child is not so 
thoroughly insured. . . , , • i 

Podalic version is the operation which is almost exclusively em- 
ployed all over the civilized world, in these cases of transverse 
presentation. It is used not only in such cases, but also at other 
times, when in order to save the mother immediate del very is 

requisite ; also in certain cases of Pe^.-^S^ooSdSSTrf 
of it to the woman are very trifling, and it affords a goo 1 c nance 01 
Svinfftn^cnX Essentilllyit consists in carrying the hand up 
saving tne ™ua. ^* sei zine the feet and bringing them down. 
">tottonlOT^ft^ p™^ the accouch eur should operate, 
In regard to ^^> m ^^ the uterus is sufficiently dilated to 
the rule is to turn l as soon * . b accurately made out. 

readily ^admit the g^SbKL of the fingers and thumb when 
folde°d together to to£V cone, if soft and dilatable, will admit 
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the whole hand. Before the rupture of the membranes there is 
little difficulty either in seizing the feet or in turning the child, 
but when the waters have escaped it is far otherwise. The uterus 
is then closely contracted around the child, and the entrance of 
the hand excites such violent pains, that the arm is often paralyzed 
by the contractions of the viscus, and if the feet are finally found, 
the rigid walls resist the change in the child's position. Before 
operating, the bladder and rectum must be thoroughly emptied, 
and the patient made unconscious by the inhalation of ether or 
chloroform; she will thus be free from suffering and unable to 
make resistance or withdraw herself from the hand of the accou- 
cheur, the parts being at the same time relaxed and in favorable 
condition for the operation. The patient should be placed in the 
position most convenient to the operator. Some recommend that 
she lie upon her back with her hips at the edge of the bed and her 
thighs supported by assistants ; others prefer the ordinary position 
on the left side. The thighs must always be flexed upon the ab- 
domen to relax the muscles, and widely separated to enable the 
operator to move freely. 



Fig. 454. 




PODALIC VXBSIOXT. 



The choice of the hands depends upon the position • the rule is 
to use that hand ichosc palm when opened in the cavity of the uterus 
wdl look towards the front of the child. This is absolute when the 
ha- of waters has been long broken, but unimportant when it is 
still intact. The coat should be taken off and the arm bared to the 
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lml lld The ml™ ^\ of jft ^nd should he well anointed with 
child The hn i i th i } V T l ms h ' tne alr eady too slippery 

Suited th. o J, V °tl lbled m £ a ?° uical form ™y ™™ be girffr 
!S!^^%S^W °%i Gmt i™ s and V**»» must be the 
t S; Through the whole time the hand must 

SSSf fiS wSff pams ' and the various ^ must be p- 

When the membranes are unbroken care must be exercised not 
to rupture them at the os, but to carry the hand up between them 
and the walls as far as possible. The hand should glide along the 
surface of the foetus and when a foot is found, examine carefully, 
lest a mistake be made ; if possible seize its fellow and draw them 
first downwards and forwards as regards the foetus, i. e., over its 
front, not over its back. The liquor amnii being retained, it is 
like turning in a "bucket of water." During all this time the 
fundus of the uterus should be supported externally by the disen- 
gaged hand, which is frequently able to render material aid during 
the operation. When the feet are brought to the superior strait, 
the case is resolved into one of feet presentation, and must be 
treated accordingly. The version proper must all be done as far 
as possible during the intervals ; the extraction during the pains. 
If the membranes have been ruptured before the operation, even 
greater patience and persistent gentleness must be used and all 
force scrupulously avoided. 

"When the operation of turning becomes impossible, the mother 
may be delivered by the total destruction of the child through de- 
capitation or evisceration. 



CHAPTER XIX. 

OBSTETRIC INSTRUMENTS AND 
OPERATIONS. 

There are many cases of labor in which it is expedient, in order 
to afford the best chance for life both to the woman and child, to 
aid the powers of nature bv certain artificial means other than 
simple version. The chief of these measures are the forceps, veetis, 
fillet, blunt hook, and the operation of Caisarean section. Sometimes 
it is necessary to sacrifice the child in order to save the mother, 
when craniotomy, decapitation, or evisceration is resorted to. 

The Forceps. 

These instruments are, as far as known, entirely modern in their 
invention and use. The merit of their invention appears to belong 
to Dr Paul Chamberlain, by whom and his sons they were long 
SrtiroSSi^SStT butf about 1715, the .mode > of their con- 
sSctiJn and %pUcation was made public. S nee this time these 
mstruments have suffered almost endle ss modifications, retaining 
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always the expression of the original idea. These various pat- 
terns arc arrangeable under two heads, the long and the short for- 
ceps. The English generally prefer the short, the Germans and 
French the long forceps. In this country both, perhaps the long 
more generally, however, are used. 

Tig. 455. 




The forceps are emphatically beneficent instruments, since they 
not only do no harm to the mother when properly used, hut also 
are frequently the means of saving the life of the child. They 
are intended for the extraction of the child's head and nothing 
else, and must never be applied to other parts of the body. They 
possess a threefold power ; acting as compressors, levers, and extrac- 
tors. When they grasp the head, they, in virtue of their compress- 
ing action, slightly elongate it and lessen its transverse diameters, 
and thus favor its passage. At the same timcthey may be used 
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as a lever of the fW i-; i * • a 

a means of apnlvim a- * ? lnfluenc e the head, and especially as 

The forceps 1 t / action - 

are capable of beincx iS!. r n( ?L sc i ssore ' consist of two pieces, which 

as to act together thf S of 1?^*^ "? d J^««**Md so 
- act ot conjoining is technically known as 



In ■king. 



»r the fr£nh?h£ 7 nght hand is called the 

or S , t 7 hat Used b y the lef t hand is the 10*. 

ftawd blade, or the mafe Wade. Each consists of three Darts ■ the 
blade proper or clam, the lock nnri Vi i i, • 1 • ' * 
mo r.tc ™„ u„„ n ? ' V'V 00 ^ and the handle: in some mstru- 

Sn2 w , ermi f 68 in a blunt hook. The blade ought, 
practicable to be applied to the side of the child's head, not to 
the face or vertex and should extend from the vertex to the chin. 
It is provided with an open space in the centre called the fenestra 




a. Lock. 6. Blunt hook, c, d. Clam, or blade proper. e,f. Fenestra. 



(window), which not only lightens the blade but also enables it 
to be fitted more closely to the head of the child. The lock con- 
sists either of a pivot on one blade (the male), and a notch in 
the other (female blade), into which it fits ; Or else a notch in the 
upper surface of the left-hand blade fitting with a notch in the 
lower surface of the right-hand blade. The former lock is the 
German, the latter the English. 
83 
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The original forceps (and even now some English forceps), were 
straight in the direction of their length, that is, they had only one 
curve, that which applied itself around the child's head, and w hen 
iii situ, their long axis did not correspond wit h that of the pelvis. 
Nearly simultaneously Drs. Smellie and Levret gave to the blades 
such a longitudinal curve as adapted them to the pelvic axis. This 
very important modification is known as the new curve in some of 
the older works (Fig. 455). 

Professor Hodge, late of the Pennsylvania University, claimed 
for his " eclectic" forceps a combination of the advantages of hoth 
short and long forceps (Fig. 45G). 

Indications for Use. — Forceps are to be used when the powers of 
nature are not sufficient to meet alone, without too much delay, 
any resistance which their aid will enable them to overcome. They 
are not to he applied on the one hand until it is apparent that the 
obstacle cannot he overcome by the unaided powers of the mother, 
without compromising the safety of mother or child ; nor, on the 
other hand, when the child- cannot be extracted without laceration 
or serious contusion of the soft parts of the; pelfis. In regard to 
the time of their use, it must he remembered that the dangers from 
<// lay are greater than those of too early application ; a head jammed 
in one position for five (some even say two) hours of hard labor 
would be an imperative indication for their application, provided 
the difficulty was one which they could overcome ; six hours of 
powerless labor, with the head in the pelvis, would be the extreme 
limit of our waiting. Sometimes, in protracted labors, we arc ahle 
to discover weakening of the sound of the/ceiaZ h<<irt; in such a case 
the forceps ought to he put on immediately to save the child's life. 
In prolapsus of the funis, with pulsations still in the cord, for the 
same reasons, the same treatment is required. Varims malpositions 
of the head call for their use ; face jnesentations sometimes require 
them ; an abnormally large head, which is not hydrocephalic, may 
render them necessary. They should always be applied in natural 
or artificial breech presentations when there is much delay of the 
head in the pelvis, as ofFering the best chance for safety to the child. 
Convulsions, hemorrhage, or rupture of the uterus, may, under certain 
circumstances, make their use expedient. Slight pelvic distortion, 
or abnormal amallness of the pelvis, absence of efficient uterine pains, 
etc., are other circumstances which may indicate their use. 

The first stage of labor must be completed before their applica- 
tion, i. e., the os uteri must have fully dilated. The most favor- 
able position of the head for their use is at the inferior strait, espe- 
cially if rotation has taken place, but they may be put on at any 
time after the full dilatation of the os, even before the head has 
passed the superior strait. As the forceps should, if possible, be 
applied to the side of the head, over the cars, at right angles to the 
transverse diameter and parallel tothcoccipito-mental, the position 
ought always to be first accurately determined. 

Preparations for Operation.— Before operating, the use safety 
and necessity of instrumental aid should be explained to the woman 
so as to quiet her nervous fears. The rectum and bladder must be 
thoroughly emptied. It is not necessary in ordinary cases to use 
an amaistfutoe, as the sensations of the patient are by some supposed 
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other mild fatty preparation. It is well at this time to confirm our 
previous diagnosis of the position of the head 

Operation.— Occipitoanterior Posit ions. -When the head is at 
the inferior strait rotation having taken place, the left-hand or male 
blade is to be held in the left hand much as a writing pen is held 
whilst two or more fingers of the right hand are introduced into 
the vagina, so as to he between the side of the head to be first ope- 
rated on and the pelvic wall, and to reach as far as the os uteri. 
The handle of the blade is now raised up to the right of the mother 
in such manner that when the point of the clam is applied to the 
vulva it will correspond to its axis. The blade must now be very 
gently introduced, the right hand guarding the maternal tissues, 
the point closely hugging the child's head. No force must housed. 
Any obstruction which may be met with must be overcome by 
gentle persistency. In proportion as the blade passes into the 
vagina the handle must be brought down and towards the median 
line ; the rule is to elevate and depress the handle in such a way 
as to keep the long axis of the blade constantly parallel to that of 
the pelvis. The blade follows the left posterior inclined plane 
until it has been placed along the side of the child's head with its 
plane at right angles to its parietal diameter. An assistant now 
takes the handle and holds it steady whilst the female blade is 
taken in the right hand of the operator. The method of its intro- 
duction is the counterpart of the preceding, the hands being re- 
versed. If properly applied the blades now cross one another and 
perhaps lock without d ifficulty. If they do not lock readily no force 
must be used to make them ; a little tact will frequently cause 
them to do so, if not, the right-hand blade must be taken out and 
reintroduced. If they do not lock, they certainly have not pro- 
perly seized the head. Care must be exercised not to pinch the 
external genitals, or to catch the pudendal hair in locking. When 
the instruments are applied, slight compression and traction must 
be made in order to be sure that the soft parts of the mother are 
not included in the grasp, and that there is a proper adjustment of 
the blades to the child's head. Introduction is to be performed in 
the intervals of the pains. Extraction during the pains As soon 
as the pain comes, extraction must be made partly by direct trac- 
tion on the head in the direction of the sacrococcygeal curve, partly 
by compression of the head, and partly by swaying the instruments 
to n nd fro thus using them as levers. Unless there be some urgent 
n^cTssity for Immediate delivery, all efforts must be avoided during 
thelntervals, the woman being allowed to rest as in natural labor 
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and the compression being taken off of the head of the child. 
Great care must be exercised to support the perineum as the vertex 
stretches it, and to carry the bandies of the forceps upwards towards 



Fig. 457. 




the abdomen of the mother, so as to cause the head to execute the 
same movements as when expelled by the unaided pains. When 
the head is born, the forceps should be taken off, and the labor be 
completed by the unaided powers of the woman. Sometimes it is 
requisite, however, to hasten the exit of the body by properly 
directed traction. 

In all cases the applied forceps should be so situated in the 
vagina that the concave edges of the blades should look more or 
less directly towards the pubic arch, and the convex towards the 
sacrum. In the operation just described, after rotation the lock 
looks upwards, the concave edges being directed towards the sym- 
physis pubis, and the convex coinciding with the hollow of the 
sacrum. When the forceps arc applied in the first position before 
rotation, the lock looks upwards and obliquely towards the left 
thigh, the forceps being oblique in the pelvic cavity. The same 
general rules are to be observed in their introduct ion as after rota- 
tion, and traction is to be made upon the same principles, the 
necessity of rotation as descent takes place, and the peculiarities 
of the pelvic curve being borne in mind. 

Second Position. — Introduce the male blade as before ; but when 
applied it occupies so much of the anterior commissure as to leave 
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to the position under the ramus of the left pubis, and lock as 
before ; the handles will point towards the right thigh, and the lock 
will look upwards and to the right. Make traction as in the 
first position. 

Third Position. — In this the application and mode of extraction 
are much as in the first and second position after rotation. 

Oedpito- posterior Positions. — In the sixth position, when the 
occiput is in the hollow of the sacrum, the method of the applica- 
tion is similar to that just described. But when the head has 
progressed as far as the inferior strait, extraction is somewhat 
differently performed. We are not in such a case to draw in tbe 
direction of the axis of the strait, because the occiput has to be 
delivered first at the anterior perineal commissure. In the begin- 
ning of extraction the handles of the forceps should be carried 
upwards in order to flex the head still more on the chest, and thus 
brin" the occiput to the perineal commissure. When this is done 
moderate traction may be made, the handles being at the same 
time depressed towards the aims. 

In the fourth and fifth posUwm, after rotation, the method of ap- 
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plication and mechanism are precisely as in the last, unless such 
positions have been converted by rotation into anterior positions. 
Before rotation, the introduction must be performed precisely as 
in the corresponding anterior positions (lirst corresponding to 
fifth, second to fourth). Traction should be made in the direction 
of the pelvic axis, and the occiput be allowed to rotate in the hollow 
of the sacrum. In natural labor, when anterior rotation of the 
occiput takes place, the body of the child in the uterus turns with 
the head; but if we attempt to force rotation with the forceps, 
there is great risk of the firmly-contracted uterus holding the body 
fast, and iu consequence latal twisting of the child's neck. 

According to Velpeau, there are certain irregular transverse 
positions of the head, in which the female or rigid-hand blade 
should be introduced first. In these the occiput is to the left, the 
forehead to the right ilium. The right-hand blade is to be intro- 
duced and conducted carefully in front of the right sacroiliac 
junction, as high up as the forehead ; then by the assistance of the 
lingers of the left hand placed under its convex edge, and in con- 
cert with the right hand, move it from behind forwards and from 
right to left, until its concave, edge is turned towards the left iliac 
fossa, and the blade has arrived upon the left parietal protu- 
berance. The handle, strongly depressed, is then given to an 
assistant, who holds it against the woman's left thigh. The left 
branch is held in the left hand, and passed up along the posterior 
part of the pelvis, until its point is above the superior strait, and 
the pivot even with the mortise that is in the other branch. 
After having joined them and dislodged the head, if it be still in 
the superior strait, and having forced the occiput to descend into 
the excavation, provided it were not already there, the concave 
edges of the instrument are gradually brought forwards, and the 
remainder of the operation is conducted as in the occipito-pubic 
position. 

Dr. Meigs describes a similar operation where the head is trans- 
verse, but lower in the pelvis, as follows :- — 

tl When the instrument has grasped the head in this position, 
the handles will project very much towards the left thigh in ab- 
duction ; but if we introduce the male blade first, inasmuch as its 
handle will project towards the left thigh, it will occupy all the 
space on that side, and prevent the insertion of the second branch, 
for there is noplace in which to depress the handle. To avoid 
this difficulty, take the female blade in the right hand, and intro- 
duce it into the posterior and right side of the vagina, causing its 
point to sweep over the face to the right side of the head, behind 
the pubis, leaving the handle to project towards the left thigh. 
Next take the male blade into the right hand, and turning the 
concave edge of the new curve downwards, insert the point into 
the right side of the vagina below the female branch. Let the 
fetal face of the clam apply itself to the convexity of the head and 
slide it onwards, and in proportion as it enters, make it sweep 
round the crown of the head towards the back of the pelvis. In 
effecting this, the handle gets gradually down as the clam gets on 
the left side of the cranium, and at last the lock is found where it 
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Mhenlocke?"' UndGr * he Upper ° r female blade ' with which ifc 
ceS a as h before ertained that the head is ^sped, rotate and pro- 
In some cases of impacted head, it happens that the head is 
transverse, * e., one parietal protuberance is jammed against the 
pubis, the other agamst the promontory of the sacrum. In such 
a case there is not space enough at those two points to apply the 
forceps in the usual way, and it is necessary to apply them to 
those parts of the head which are free from great pressure : one 
blade, therefore, fits over the occiput, while the other grasps the 
face. 

After their application the handles should be well pressed 
together to prevent the clams from slipping. The motion from 
handle to handle, assisted by the traction, will generally be suffi- 
cient to disengage the head, after which the forceps may or may 
not be used, as the indications may direct. 

When in pelvic presentations the body has been delivered and 
the head arrested, the method of procedure is as follows : If the 
face be in the hollow of the sacrum, wrap the body in a dry, soft 
napkin, raise it up over the parts of the mother, and let it be 
held nearly perpendicular ; then introduce the left branch, apply- 
ing it from the chin to the vertex, follow it with the right, adjust 
and extract, remembering the rules given for vertex presentation. 

If the occiput be in the hollow of the sacrum, the forehead to 
the pubic symphysis, carry the body protected as before, back over 
the perineum as far as can be done with safety to the neck, and 
introduce the forceps in front of the body. In extracting the 
head, apply the force in such a way as to cause the chin and fore- 
head to emerge from under the pubic arch. 

In all breech presentations, the trunk is to be turned towards 
the direction in which the occiput looks, and the forceps are to be 
applied in such a way that the concavity of their edges may be 
towards the front, or be brought there during the progress of the 
operation. 

Vectis or Lever. 

A just idea may be obtained of this instrument by considering 
it as one blade of the forceps, a little lengthened and enlarged, 
with the handle straight and placed in a direct line with the blade 
proper, i. e., without any lateral curvature. The general con- 
ditions and circumstances of labor under which the use of forceps 
is allowable, are those under which the vectis may be employed. 
There are two ways in which it may be used, the first as a lever, 
the second as a tractor. As a lever, it has been employed to cor- 
rect malpositions of the head, and to aid in the normal rotation. 
If used as a lever of the first kind at all, the hand of the accoucheur 
and' not the maternal soft parts should be made the fulcrum. 

When used as a tractor, the instrument is introduced very much 
as a single blade of the forceps, the point carried fully over the 
child's head and the handle grasped tightly and held firmly by 
one hand while the shank of the instrument is embraced by the 
Other and a movement, that of steady traction downwards, should 
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be given by tbc band which embraces the shank, thus converting 
the instrument into a lever of the third order (Fig. 459). AH 
efforts are to he made during a pain. 



Fig. 459. 




Application of Vectis. 

The vectis is neither so efficient nor safe an instrument as the 
forceps, and is in this country very seldom used. 

Fillet and Blunt Hook. 

The first consists of a strip of silk, soft leather, or strong cloth 
formed into a running noose, and intended to he introduced over 
the head as best may be ; when this is done the extraction is to 
be accomplished. This has been discarded entirely in head pre- 
sentations, and even when applied to the groin or axilla, it does not 
answer so well as the hlunt hook. It is now scarcely ever used, 
except possihly sometimes to confine the hand in shoulder presen- 
tations where turning is necessary. 

The Blunt Hook is applied to the groin in breech cases, and to 
the axilla when the shoulders are delayed. In breech presenta- 
tions, when the body is horn and the bead delayed, it has been 
recommended to try the hlunt hook in the mouth," and, if that fail, 
to fix it in the lower edge of the orbit, in order to increase flexion 
and hasten the expulsion of the head. Such a proceeding, unless 
the child is dead, can scarcely be justified ; the forceps would he 
the proper instrument. 



CRANIOTOMY. 



993 



Fis. 4G0. 



Craniotomy. 

nJp h thp bj l!w f t] l\* °P| ration is, by sacrificing the child, to termi- 
S™^^?* Saf ^ ty i° the mother > ^ cases where from a 
£ P vS. ?C h f^ en the foetus and the pelvis, the child cannot 
be born through the powers of nature or the aid of any operative 
procedure, not destructive to the life of the child, except the 
Cesarean section. ' 1 

The case presupposes actual disproportion sufficient to prevent the 
passage oj the head even when compressed, and yet not so great as to 
prevent the cxtn-action of the child when mutilated. 

Most authorities agree that when the antero-posterior diameter 
of the pelvis is less than three inches a living child at maturity 
cannot pass. If the antero-posterior diameter is less than two 
inches the mutilated head cannot be extracted unless by incurring 
such peril to the mother that the 
Cesarean section is preferable. 

The disproportion may arise as 
well from abnormities in the child 
as in the mother. Thus, excessive 
size of the head, whether arising 
from hydrocephalus, hypertrophy 
of the brain, or simple excess of 
formative force, as well as cancer- 
ous or other tumors of the abdo- 
men or elsewhere, may call for the 
operation. Of course, if the child 
be dead there will be much less re- 
luctance in undertaking this method 
of relief. 

When the operation is required 
it should not be too long delayed, 
for by the protracted efforts the 
vital powers of the mother become 
exhausted, and the most serious 
consequences may happen to her 
soft parts, from the long-continued 
pressure, such as sloughing of the 
vagina into the bladder or rectum, 
or both, and the consequent forma- 
tion of vesico-vaginal, recto-vagi- 
nal, or vesico-recto-vaginal fistulse, 
with all their horrid train of suffer- 
ings. Shiverings, repeated vomit- 
ings, brown, dry tongue, anxious 
countenance, running pulse, are 
some of the urgent symptoms, which 
ought not in these cases to be 
waited for. 

In some cases where the sutures 
are very loose, the evacuation of 

the brain is sufficient, as the bones 0W , B Cbanial ScB kw. 

of the head collapse so much under 





994 



O B S T K I a 1 C 8 . 



the influence of the resistant and expulsive forces of the woman, 
that the child may he expelled by the natural powers. Of course 
this can occur only when the pains are strong and the patient not 
exhausted. In other cases, not only must extractive force be used, 
but at times it is necessary to remove the bones of the head piece- 
meal. 

The instruments are of two kinds, one set for perforating the 
skull, the other for extracting. The number of perforators which 
have been invented is legion. The only one necessary to mention 
here is Smell ic^s Scissors, which are scissors with short blades, 
terminated by an abrupt shoulder, and with the cutting edge on 
the outside instead of inside. A simple trocar is preferable. 

Dr. Harlow's cranial screw (Fig. 400) is a convenient, safe, and 
efficient perforator. 

Various bone forceps, the sharp crotchet, blunt hook, cephalo- 



Fig. 401. 




Opening the Head. 



tribe, etc., are used in extraction. For detailed descriptions of 
these, the student is referred to larger works on Obstetrics 
It is not absolutely necessary for success, that the os uteri be 
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entirely dilated, although the wider the orifice the less the danger. 
The rectum and bladder should be emptied, and the woman, ren- 
dered insensible by an anaesthetic, should be placed in the same 
position as for the use of the forceps. The perforator should then 
be carefully applied upon the groove between the two fingers of 
the left hand, previously introduced, and placed upon the part of 
the head which it is proposed to open. It must now be passed 
forwards with a semi-rotatory drilling motion until it penetrates 
the bone. If the scissors be used they must now be as widely 
opened as possible, then placed at right angles to their former 
position, and again be opened so as to make a crucial incision. 

The instrument must be plunged into the brain, and the latter 
broken up. After the withdrawal of the perforator, the forceps 
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MEIGS'S CRANIOTOMY Instruments. 

.r. tho head or the crotchet may be intro- 
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carefully. If this do not suffice, recourse may be had to Meigs's 
craniotomy forceps, bone forceps, ordinary forceps, or the omphalo- 
tribe, etc. 

The after-treatment should be conducted on general princi- 
ples. Opium and moderate stimulation may be used to combat 
nervous .shock, Mann fomentations and Injections for the relief of 
the maternal soft parts, and, if inflammation arises, appropriate 
a nt i phlogistic measu res. 



Fig. 403. Fig. 404. 




The Crotchet in Position. Cranioclast. 



A modification of craniotomy is the so-called craniodasm of Simp- 
son, in which after perforation a very heavy forcep-like instrument 
is used to break up the base of the skull. 

The solid blade is introduced to the base of the skull through the 
opening, and the two are made to lock after the outer has been 
pushed as far down over the occiput as possible. Then by closing 
the blades forcibly, and giving them a twisting motion, the bone 
is to be broken. If necessary, the process may be repeated on the 
various sides of the head. 

Caesarean Section. 

This operation consists in cutting through the abdomen and 
uterus of the mother, and extracting the child through the incision. 
It may be resorted to when the antero-posterior diameter of the 
superior strait, or the transverse of the inferior, is less than one 
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CHAPTER XX. 

INDUCTION OF PREMATURE LABOR. 

There can be no doubt that the foetus is viable at the comple- 
tion of the seventh month of utero-gestation, and there are many- 
instances on record of children living who were born at a much 
earlier period. In some cases of deformed pelvis, in which all the 
children born at full time had been destroyed in the process, spon- 
taneous premature labor has resulted in the saving of the child. 
It was such cases that first called the attention of obstetricians to 
the induction of premature labor as a regular obstetric operation. 
The risk to the mother is very trifling — scarcely, if at all, exceeding 
that of ordinary labor. It is said that on an average about one- 
half of the children are saved, notwithstanding mal-presentations 
are much more frequent than at term. 

The class of cases for which it was first proposed, and has been 
most practised, are those in which the diameters of the pelvis are 
too much reduced to allow the head to pass at full term, and yet 
not sufficiently so as to prevent the passage of the foetus at an 
earlier but still viable age. 

The following table of diameters of the foetal head is that of Mr. 
Fijmeira : — 



Age op Fcetus. 
7th month. . . . . 
7* " . . . . 



BlPARIETAI, 
DIAMETER. 

2 in. 9 lines. . . 

3 " 

3 " 1 " 
3 " 2 " 
3 " 4 " 



Occipitofron- 
tal Diameters. 

3 in. 8 lines. . . . 

3 " 9 " 

3 " 10 " . . . 

4 " " " . . . 
4 " " " 



Occipito-Bregma- 
tic Diameter. 

2 in. 10 lines. 

3 " 

3 " 1 " 

3 " 2 " 

4 <i 4 « 



According to Eitgen, labor may be induced at — 

29th week, when the anteroposterior diameter of ( the pelvis is 
30th " " " " " .< 



31st 
35th 
3iifh 
37th 



Lines. 

7 

8 

9 
13 
11 

0 



When the distortion is so great as to render the passage of a 
seven-months' child impossible, or where no reduction of a viable 
child's bulk will allow it to pass, abortion must be induced as 
soon as the pregnancy is discovered. Exostoses of the pelvis, 
'84 
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previous rupture of the uterus, uncontrollable vomiting, fibrous 
tumors, etc., of the uterus, etc., may call for the same pro- 
cedure. 

Operation.— Oil of savin, ergot, cotton-root, and various other 
drugs, have been employed to bring on premature labor, but have 
been abandoned by the profession for more certain methods. 
There arc lour principal modes of operating. Of these, the most 
objectionable, the least practised, consists in rupturing the mem- 
branes with a female catheter or uterine sound. The liquor amnii 
escapes, and labor comes on with great certainty in a few hours. 
The objection to this mode is the great danger to the child from 
its long confinement in the uterus after the escape of the waters. 
A safer but less certain plan consists in separating the membranes 
from the cervix uteri for the space of two or three inches around 
the os. This is best done by means of a well-oiled catheter or 
bougie ; it' it fail, recourse may be had to another method of ope- 
rating, and no harm will be done. 

M. Kiwisch, of Prague, has proposed a plan which, as improved 
by Tyler Smith, is very easy of practice, and in most, cases suc- 
cessful. It originally consisted in directing a stream of warm 
water upon the os uteri by means of a tube suspended from a 
height of about ten feet and introduced into the vagina. As modi- 
fied, alternate streams of warm and cold water are employed, and 
one of the numerous syringes throwing a nearly continuous stream 
may be used. The stream of water should be kept up five or ten 
minutes, and the two may be used every two, three, or six hours 
according to the urgency of the case. 'This method is specially 
adapted, from its ready performance, to those cases of distorted 
pelvis in which it is very difficult to reach the os. This method is 
condemned by some as unsafe. 

A more rapid and perhaps safer plan consists in introducing, by 
means of a speculum, conical tents of compressed sponge into the 
OS uteri, a larger one being introduced every six or eight hours. 
It produces no perceptible irritation, causes labor in a short time, 
and shortens the first stage, at the same time preserving the mem- 
branes as long as possible, and thus favoring the birth of a living 
child. 

The tampon or colpeurynter (a dilatable gum elastic bag, with a 
tube by which air may be forced into it) may often be used advan- 
tageously in conjunction with the sponge tent, and sometimes of 
itself is sufficient. 



CHAPTER XXI. 

UTERINE HEMORRHAGE. 

Uterine hemorrhage connected with the pregnant condition 
is best studied under three heads, or varieties, which have re- 
ceived the names of, 1. Accidental Hemorrhage. 2. Unavoidable 
Hemorrhage. 3. Hemorrhage after delivery 
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vagina, and there is no doubt as to the hemorrhage. In such cases 
the only point for consideration is whether it be accidental or un- 
avoidable hemorrhage ; the diagnosis between these will be given 
under the head of the latter. It sometimes happens that the blood 
is poured out into the bag of membranes, or remains in the uterus 
between its walls and the membranes, and does not appear exter- 
nally. This hemorrhage is concealed. Death may thus be caused 
without the hemorrhage being suspected. If a patient, who had 
been exposed to the exciting causes above detailed towards the 
close of pregnancy, should complain of dull aching pains in the 
back and womb, tenderness on pressure over the hypogastrium, 
and above all should exhibit the sudden general symptoms of 
hemorrhage, such as faintness, a tendency to yawn, nervousness, 
thirst, convulsions, etc., this condition may be suspected. 

Treatment. — If the woman has not arrived at her full time, 
the hemorrhage is not profuse, and the os is undilated, an attempt 
should be made to prevent the threatened miscarriage. She 
should be placed on a hard mattress, with her head low, and be 
lightly covered. Cold applications may be made to the pubis, 
opium suppositories or injections used, and sulphuric acid or ace- 
tate of lead exhibited. If the hemorrhage continues the tampon 
should be applied. This consists of pieces of lint or masses of 
raw cotton introduced into the vagina one after another by means 
of a speculum, and closely packed in such a way as to till it up 
completely. The mass soon becomes more or less saturated with 
blood, and acts as a plug restraining the exit of the blood. If 
the uterus be empty, or there be any tendency to concealed 
hemorrhage, of course the tampon would be worse than useless, 
since the blood might collect in the cavity of the uterus, the woman 
perishing without external signs of further hemorrhage. Thus 
the tampon is never used immediately after delivery. Ordinarily, 
before delivery, the vigorous womb refuses to allow enlargement 
of its already tilled cavity, and if the hemorrhage continues con- 
tractions are excited. The tampon very commonly brings on 
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serious case of accidental hemorrhage, it is good practice to ad- 
minister ergot. Probably it would in most cases be better, how- 
ever, to produce version by the feet, and then exhibit the ergot 
and otherwise stimulate the uterine contractions. 

If there be any delay in the expulsion of the after-birth, it is 
well to introduce the hand and extract it, rather than wait and 
thus run the risk of further hemorrhage in a patient already 
greatly exhausted. The after-treatment is to be carried out on 
general principles ; stimulants and nutritious food being exhibited 
as required. 

Unavoidable Hemorrhage, or Placenta Praevia. 

In this affection the placenta, instead of being attached at the 
fundus uteri, is adherent to the lower segment of the uterus. 
Sometimes it is so inserted that its centre is applied directly over 
the OS, or in such a way that one side only covers the OS. When 
labor comes on and dilatation occurs, of course the attachment 
of the placenta to the tissue around the OS must be sundered, the 
separation going on pari passu with the dilatation. This de- 
tachment <;ives rise to the hemorrhage, which, of necessity, must 
occur when the placenta is so inserted, hence the name unavoidable 
hemorrhage. 

The first discharge generally commences when the cervix uteri 
be-ins to disappear bet ween one and two months before parturition. 
There is no pain, no apparent exciting cause, and the amount is 
at first trifling. It recurs at irregular intervals through the re- 
mainder of the pregnancy, and when labor commences the flooding 
becomes frightful. The discharges may be seen to ii>cr<<<s< during 
each [lain, and a vaginal examination will reveal the cause of the 
trouble. The placenta feels like a soft mass with a peculiar sur- 
face, tinner than a clot of blood ; not, like it, breaking down under 
the linger. If it partially cover the os its edge will be felt con- 
tinuous with the membranes through which sometimes the presen- 
tation can be distinguished. 

Diagnosis of Hemorrhages before Labor. 

ACCIDENTAL. UNAVOIDABLE. 

Evident exciting cause. Xo apparent cause. 

Appears at any time during Appears in the eighth month 

pregnancy. generally. 
Mostly profuse at outset. Trifling at first. 

Often not recurrent. Constantly recurring at inter- 

vals of days. 

Decreasing as labor progresses. Increasing during whole of first 

stage. 

Lessened during pain. Increased during pain. 

Vaginal examination shows a Vaginal examination reveals 

normal os. placental attachment. 

Treatment.— When the hemorrhage first appears, it is mostly 
proper to endeavor to carry the woman to the full term, and the 
same general plan as in accidental hemorrhage is advisable. 

AVhenever the hemorrhage becomes excessive and the os is not 
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sufficiently dilated to allow active measures, the tampon should 
be used. This excites the uterine contractions and thus answers 
the double purpose of restraining hemorrhage and hastening the 
period for relief. As soon as the os is sufficiently dilatable, it is 
the duty of the accoucheur to bring about immediate delivery. 
The best way of doing this is by podalic version. The hand must 
be introduced into the vagina, folded in the usual way, pushed 
into the os between the placenta and the uterine wall, of course 
separating them. Some advise pushing the hand through the pla- 
centa, but the weight of authority is against this procedure. 
When the edge of the placenta is reached, the hand must break 
through the membranes and complete the version in the usual 
wav. When the body of the child is in the vagina, it will act as a 
plug and thus check the hemorrhage, but as it is possible for in- 
ternal concealed hemorrhage now to occur, the case must not be left 
to nature, but delivery must be finished as soon as possible by means 
of ergot and the use of the forceps. As soon as the child is born 

Fig. 465. 




Placenta Previa. 

. ^A^h 0 Pvtracted by the band if necessary. After 
the placenta sn ould ; ^ ^^ p ufulnes^ must be exercised to prevent 
this great care and treatment of the convalescence 
postpartum hemorrhage, and tne ^ ^ mogt 
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mended : Rupture the membranes ; insert a tampon ; give ergot, 
and allow the tampon to be forced out before the head. Some 
years since Prof. Simpson proposed another plan of treatment of 
placenta preevia. Instead of version, he advised the tearing oil' 
and extraction of the placenta in the very commencement of labor. 
This does not give rise, as might he thought, to increased hemor- 
rhage, because the uterus is in most instances excited to violent 
contractions, and the head is forced down upon the open vessels 
and an-ests the bleeding by direct pressure immediately upon the 
complete detachment of the placenta; even if this does not take 
place the hemorrhage almost always ceases. The objection to the 
plan is the almost necessary death of the foetus. Labor in the 
presentation of the vertex always takes some time to complete 
itself, even when the position is favorable and the forceps are used 
early, and it' the placenta be detached the foetus is deprived of all 
oxygenation of its blood during this period. Notwithstanding this 
very valid objection, if, in any case, the woman he very much 
exhausted by profuse hemorrhage, it would be best to employ 
Prof. Simpson's plan as offering the best chance of safety to the 
mother. If there be any pelvic deformity, or if the child he dead, 
or so young as not to be viable, this is recommended by most au- 
thorities. 

Post-partum Hemorrhage. 

The discharge in this form of hemorrhage proceeds from the, 
mouths of the vessels exposed by the partial or complete separa- 
tion of the placenta. A certain amount of blood is usually lost 
immediately alter the birth of the child ; it is only when the How 
becomes profuse that assistance is necessary. 

The most common period of its occurrence is immediately after 
the birth of the child, hut it often occurs after the extrusion of the 
placenta, and is said to have come on several days after parturi- 
tion. There would he in all cases of labor fatal hemorrhage from 
the opened uterine sinuses, did not the contraction of the womb 
close them. The uterine fibres are arranged in such a way as to 
form little muscular circles surrounding each of these large vessels, 
and when contraction takes place they are tightly closed. If, for 
any reason, contraction does not take place, profuse hemorrhage 
is a necessary result. 

The ordinary cause of hemorrhage is uterine inertia, i. c, a 
want of the normal tendency in the muscular tissue to respond to 
the ordinary stimulus; sometimes the filling up of the uterine 
cavity with clots will prevent contractions and thus cause the 
hemorrhage. 

The principal signs and symptoms are : the escape of blood 
from the external genitals ; the soft, large, flabby womb, as fell 
through the abdominal walls, sometimes so flabby as not to be 
definable by abdominal palpation ; constant and deep sighing ; 
dimness of sight ; recurring syncope ; ringing in the ears ; con- 
vulsions. There are some cases in which there is no escape of 
blood from the genitals ; these, from the facility of their danger 
being overlooked, are very perilous, and are spoken of as cases of 
"concealed hemorrhage." Whenever, after labor, any of the symp- 
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toms of hemorrhage show themselves, or the woman complains 
BUOaemy ot feeling faint, an examination of the uterus should he 
made to ascertain whether it he contracted, or whether internal 
hemorrhage is going on. 

Treatment. The indication is, of course, to make the icomb 
contract. . To do this, introduce the hand into the uterus as high 
as its fundus, and turn out the clots, constant external friction being 
kept up over the womb, whose fundus should he grasped every now 
and then through the abdominal parietes; administer ergot in large 
doses, and apply ice to the genitals ; the cold should not be long 
continued, as, if its first impression do not bring about the desired 
contraction, there is little chance of the ice doingit at all. In most 
cases the hemorrhage now ceases, but if it do not, the practitioner 
must remember the urgent necessity lor immediate action, and also 
that it is vain to hopefor contract ion with the uterus full of clots, 
of which it must be emptied as fast as they form. Now introduce 
into the uterus pieces of ice the size of a walnut, or even larger, and 
allow them to melt there ; irritate the inner surface of the uterus 
with the hand ; if these fail, soak a sponge with vinegar or solu- 
tion of sulphate of iron, and squeeze it out into the uterus, or take 
a deeply "-ashed lemon with the outer rind peeled off, and squeeze 
out the fuice in the uterus. If this fail, apply pressure to the 
abdominal aorta, just above its forking. Dr. Radford recom- 
mends oalvanism as a powerful excitant of the uterine fibres. 

If circumstances be such that it is practicable, transfusion of 
blood from a healthy person to the patient may be tried in suffi- 
ciently "rave cases. It is believed in several instances to have 
saved life Whenever there has been sufficient loss of blood to 
threaten svneope, the patient must be kept in a horizontal posi- 
tion with the head lowered and the feet elevated, so as to keep as 
much blood as possible in the brain. For the same purpose it 
may often be advisable to use laudanum or some other liquid pre- 
paration of opium freely (say, tinct. opii, f 3ss, repeated in half an 
hour with caution, if required). Alcoholic stimulants must also, 
in exhausting cases, be administered, but withdrawn when reaction 
has occurred? During convalescence the treatment is sustaining, 
much the same as in hemorrhage from any source. 



CHAPTER XXII. 

ACCIDENTS OF LABOR. 

Hour-glass Contraction of the Uterus. 

<w lchnr owine to some weakening or derange- 
Sometimes a fte la 01 o* n irregularly, spasmodi- 

ment of mnerrofaOT, tne nx tracti whilst others do not. 

eally, and part a so> " | fibres around the body of the 

In the true hour ^ass c< ^ rf contract i 0 n, giving 

uterus are i' llu,,u 
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the womb something of the shape of an hour-glass and dividing 
it into two unequal chambers. In these eases there is very gene- 
rally some adherence of the placenta. 

Fig. 406. Fig. 407. 




Hour-glass Contraction op Womb. Removal op Adherent Placenta. 

Tbeatment. — The hand is to be introduced into the uterus in 
the usual way until the contraction is reached ; this is to be over- 
come by gentle, steady pressure, with the ends of the fingers 
gathered into a cone, and when the placenta is reached it must be 
detached whole. The measures just described for producing uterine 
contractions are then to be used as required. 

Morbid Adhesion of the Placenta. 

The cause of this adhesion is some disease of the placenta, or 
of that part of the uterus to which it is attached, occurring during 
pregnancy. Thus, inflammation may cause an effusion of lymph 
binding the two together; calcareous and cancerous defeneration 
of the placenta are said to have produced it. As in most cases 
the contractions of the uterus separate a part of the placenta 
from its attachment, whilst the connections of the other portion 
retain the after-birth in the womb, and prevent contraction of 
the latter, the hemorrhage is often frightful. It is impossible 
to make out the diagnosis save by the introduction of the hand 
into the uterus and making the attempt to remove the placenta. 
If adherence be found, the placenta should be peeled off" all around 
up to the adhesion, and the loose part then separated from the 
adherent parts. Too much violence should not be used to remove 
the fixed portion, which may be left in the uterus to soften and 
come away with the lochia. There is some danger to the woman 
arising from the decomposition of that which remains in the uterus 
but if the adherent part be forcibly stripped off there is far neater 
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IXSl ,in^? ma S° n -- ^ durin " convalescence, the vaginal 
tUms of !.Kf° ans ^i lfc woofl be well to freely use injec- , 
SSaSEiiIf^A 00nhl,1U, ! g P ei ; man S a ^te of potassium or 
^o^^^i^ m ^ that ™? -isc must be dealt 

Inversion of the Womb. 

This may be complete or partial. Partial inversion mav be re- 
cognized by the absence of the fundus above the pubis and the 
presence ot a large solid tumor in the vagina, accompanied by pro- 
fuse hemorrhage, violent pain, tenesmus, vomiting fainting etc 
clammy skin, feeble pulse, and more or less complete collapse. ' 

The general symptoms of complete inversion are similar, but the 
tumor nils up the vagina and protrudes through the vulva. The 
os uteri may be felt at the upper end of the tumor, and the uterus 
is wholly wanting in the hypogastric region. 

Causes. — Violence in extracting the placenta, shortness of the 
cord, atony of the uterus, and uterine tumors are some of the 
ascribed causes. 

Treatment. — This consists in mechanically restoring the parts. 
If the placenta be adherent it is generally better to remove it first. 
For various methods of reduction, see larger text-books. 

Rupture of the Uterus. 

This accident may happen during a first labor but is more com- 
mon in subsequent ones. All classes of women are liable to it ; 
the healthy and ailing, plethoric and anaemic, the young and the 
old. Fortunately, however, it is very rare. The rent, which is 
generally oblique or transverse, may occur in any part of the organ; 
fundus, body, cervix, or mouth, and sometimes even the vagina 
and perineum are involved. Generally all the structures in the 
walls of the uterus are lacerated at once, rarely the peritoneal 
covering is not torn. 

Causes.— The most common direct cause is inordinate action of 
the uterus itself, the muscle rupturing by the violence of its own 
efforts. It has been produced by improper efforts to turn, and even 
by the unskilful use of instruments. Previous inflammation of the 
uterine walls by producing softening and weakening of the tissue ; 
very prolonged" active labor, by pressure of the head on the walls, 
and exhaustion induced ; injuries before labor ; narrowing of the 
pelvic diameters by distortion ; may be mentioned as occasional 
predisposinq causes. „ . ,, 

Symptoms —The woman suddenly cries out, generally m the 
acme of a stron" pain, that something has given way m her, and 
manifests violent agony. If the rent is extensive, all uterine con- 
tractions cease ; if it be small, they rapidly become more and more 
feeble and soon die away entirely. Then is felt in their place a 
cm'stant^Unizing pain in a fixed spot. Rarely is there any marked 

"^tomTof^vse soon intervene ; the pulse becomes rapid, 
^ Hwifterimr invular; the respiration burned and labored; 
ST^SSSSS anxious, dejected/hippocratic ; the eyes sunken, 
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lustreless ; the skin cool and moist ; the abdomen swollen and 
tender. Mostly, in a few hours, vomiting of dark matters, hic- 
cough, etc., come on, and the sufferer dies in collapse, of nervous 
shock. The jwognosis is thus very serious ; recoveries have, how- 
ever, taken place. The signs of this accident, on examination per 
vaginam, arc retrocession of the child's head, owing to a more or 
less complete admission of its body into the peritoneal cavity. Often 
tlic body of the child can be felt through the abdominal walls. 
Sometimes the head is so jammed into the pelvis that it cannot 
recede, and rarely the pain that ruptures the uterus forces the 
child into the world. 

Treatment. — Speed;/ delivery alone offers any hope cither to 
child or mother. If tflie head has not receded, this may be effected 
by the forceps. If the child is wholly or partially in the perito- 
neal cavity, the hand should be introduced through the rent, the 
feet seized, podalic version performed, and the child extracted 
through the rent and per vaginam. If, from rigidity of the undi- 
luted uterine mouth, or contraction of the uterus itself, the child, 
placenta, and membranes being in the cavity of the peritoneum, 
this be impossible, it may be advisable to cut through the walls of 
the abdomen, especially if the child be living. 

Prolapse of the Cord. 

This is a serious complication unless remedied, resulting in 
asphyxia to the child, through pressure on the cord and subsequent 

Fig. 403. 




interference with the placental circulation. It frequently calls for 
immediate delivery by instrumental means 

The most common comes of it are transverse presentations of 
the child, a large quantity of liquor aninii, excessive; length of cord 
sudden rupture of membranes and forcible discharge of the waters' 
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Slfnf nff P res e nt ation, insertion of the placenta on lower seg- 
ment oi uterus, etc. ° 

nllrrr'^/V- 16 ' 6 bG n ° P ulsation ^ the cord the child is 
already dead, and it is useless to interfere. Various expedients 
have been proposed if the funis be pulsating. 

It has been proposed to push the cord up beyond the brim and 
keep it there by means of a sponge, until the head engages : or to 
hook it over the limbs of the child, or to inclose it in a°little ba« 
attached to a catheter, and then return it, the catheter being with- 
drawn and the hag left in the uterus. If the head has descended, 
use the forceps if possible. Before descent, version by the feet may 
he performed if the conditions are favorable. 

Dr. Gaillard Thomas recommends that the woman be placid 
on her knees and elbows, so that her shoulders will he lower than 
her hips, thus making an inclined plane on the anterior surface of 
the uterus. While in this position, the hand should be passed 
into the vagina and the cord carried up and placed within the 
uterine cavity. After a few pains the patient may resume her 
usual posture, with the probability that the cord will not again 
descend. 

Rupture of the Perineum. 

This may occasionally attend either a natural or an instru- 
mental labor. Slight laceration may heal spontaneously ; when 

Tig. 469. 
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extensive, it requires an operation. Where the rupture is incom- 
plete, it is right to endeavor to obtain union by keeping the 
patient at rest for ten or twelve (lays, with the thighs bandaged 
together ; lying upon her side most of the time, to allow the lochial 
discharge to flow out through the anterior part of the vagina. 
The catheter should be used once or twice daily to empty the 
bladdet ; and the bowels should be allowed to he open as little as 
possible. 

When a considerable laceration occurs at the close of parturi- 
tion, immediate operation for the closure of the wound, with the 
view of obtaining union by the first intent ion, is advised by some 
excellent authorities. Yet, as the circumstances of the parturient 
woman are not always favorable for such a procedure, the prac- 
titioner must judge whether, in any case, it may not be better to 
wait at least for a few days. 

Perineorrhaphy is the" operation of paring 
Fig. 470. the cicatrized edges of such a fissure, and 

uniting them with sutures. This mode of 
treatment dates from Ambrose Pare, in the 
fifteenth century, but has been especially 
successful since Roux (18,52) introduced the 
quilled suture lor its performance. Mettauer, 
of Virginia ( 11-5-17), originated the employment 
of metallic sutures; and Sims, Bozcman, and 
others have continued and improved upon 
their use. Baker Brown divided the sphincter 
ani muscle to remove its resistance ; but this 
is not necessary. Sometimes the laceration 
extends through the sphincter ani. 

Vesico-Vaginal Fistula. 

Various forms of traumatic communication 
between the vagina and the bladder, or the 
rectum, sometimes involving also the uterus 
itself, may follow delivery, with or without 
the use of instruments. Although such ac- 
cidents are not common, their relief is very 
important, on account of the extreme incon- 
venience and distress they occasion. The 
essential principles of treatment are the same 
forall. Hayward, Mettauer, Sims, Bozeman, 
Agnew, and Emmett, in this country, and 
<uf Simpson, Brown, Bryant, Wells, Simon, and 
others abroad, have done much to perfect 
aimf these operations within comparatively a few 
years. The evidence of the existence of a 
vesico-vaginal fistula is chiefly of two kinds : 
the discharge of urine through the wall of the 
vagina, with the obvious results of this, viz., 
odor, dribbling, irritation, etc. ; and the phy- 
sical signs of the lesion, ascertainable by the 
touch, and with the aid of the speculum. If 
the opening from the bladder he very small 
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its existence and locality may be made more certain by injecting 
•water (perhaps colored, as with cochineal, or indigo) into the blad- 
der, just before the inspection. 

Treatment. — Except for the smallest openings, which are 
sometimes curable by cauterization, the operation by suture is 
required. 

After the bowels have been emptied by a gentle cathartic, fol- 
lowed if necessary by an enema, the patient should be placed upon 
a table covered with two blankets, in the semiprone position ; lying 
partly on the left side, but with the breast touching the table An 
anaesthetic is then given ; and a speculum is introduced, to expose 



Fig. 471. Fig. 472. 




Fig. 474. 
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of forceps is used to draw the needles through. Usually, however, 
silken sutures are first passed, silver wires being afterwards at- 
tached to these, and drawn through by them. 

Twisting the wire sutures will then close the wound. Each suture 
is to be clfpped with scissors, within half an inch of the place of 
union, and the end laid smoothly against the vaginal surface. 
After the bladder has been syringed to remove clots, a catheter 
(Sinis's sigmoid being preferred) is introduced and left in the blad- 
der. The sutures may be removed during the second week after 
the operation. 

In Bozeinan's operation, the knee-elbow position is preferred. 
A svtwre-adjusle/r is employed ; and the wires arc secured by means 
of a button, upon which are carried down a number (according to 
the extent of the fistula) of shot ; these being prevented from sub- 
sequent slipping by firm compression with Forceps. Agnew and 
others have proposed still different methods or modifications of 
this operation, which are described in special treatises. 



CHAPTER XXIIL 

PUERPERAL CONVULSIONS. 

Hysterical convulsions may occur during any period of pregnancy, 
just as at any other period of a woman's life, but they are not 
true puerperal convulsions. They are seen in nervous hysterical 
women, more commonly, perhaps, in the earlier months of preg- 
nancy. They are to be recognized by the hysterical temperament 
and history, the absence of frothing at the mouth, of the convul- 
sive movements of the jaw, and of stertorous breathing. The 
insensibility also is more feigned than real, as will be perceived 
on pricking the patient with a pin, and the paroxysm is apt to 
terminate in a storm of tears and sobs, and is followed by a copi- 
ous discharge of limpid urine. According to Dr. Dewees, there 
are violent contractions of the muscles of the back, which are 
almost pathognomonic. This affection must be sedulously sepa- 
rated from the true puerperal convulsions. It is of comparatively 
little importance. The treatment consists in the exhibition of the 
various antispasmodics, such as valerian, assafoetida, camphor, 
castor, etc. If the paroxysms are very prolonged, they may often 
be cut short by cold affusion. In a word, the treatment is that of 
hysteria in general, all strongly perturbating measures being 
avoided. 

Many authorities, especially the older ones, speak of apoplectic 
convulsions. There is no such distinct variety. Apoplexy may 
occur at any time during pregnancy, either during or in the 
absence of a fit. There is no doubt that the convulsions predis- 
pose to, or indeed directly cause apoplexy, by forcing the blood 
with great rapidity and power into the brain, and thus rupturin," 
some small vessel or vessels. This is, however, a mechanical acct 
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£v° f and e t£-^ h ^ iS n T °r Vital -"nation between the apo- 
plexy ami the convulsion. Hence the incorrectness of internet 
mg such cases as a distinct affection. In the san e way puerneral 
women may have attacks of tetanus or (»tatepsyXt aU fThSe 
gU1Sh6d fl '° m trUe P^alconvu^s, a disease 

Symptoms -These are best studied under three heads : 1st. Pre- 
monitory ; 2d. Those of Attack ; 3d. Those of the Intervals 

Prmwmtory.— According to Mr. Wriger, attacks occurring 
before labor are accompanied by premonitory symptoms in 40 per 
cent, of the cases, during labor 30 per cent., after labor 20 per cent 
Their duration varies from a few moments to days The most 
diagnostic symptom is a peculiar, very acute pain, occupying one 
half of the head, or perhaps only one parietal bone, or "some 
equally circumscribed spot. It is generally accompanied by nau- 
sea, vomiting, vertigo, black motes dancing before the eyes, tinni- 
tus aurium, etc. When the convulsions appear during labor, they 
are generally preceded by extreme indocility, restlessness, and 
peculiar irregular uterine contractions. Often the patient laughs 
and weeps alternately, or there is hebetude and stupor. 

Symptoms of Attack. — The face is purple and turgid, and con- 
vulsed into hideous grimaces, the eyes remaining wide open and 
staring with dilated immovable pupils, the jaws working convul- 
sively, the tongue protruding, often cut and bleeding, the nose sharp 
and pinched. At the same time the muscles of the trunk and 
extremities are violently convulsed, the extensors being much more 
powerfully affected than the flexors, and the spasm being rather 
tonic than clonic. All parts are in a state of permanent exten- 
sion, and there is much less tendency for the body to be tossed 
about than in ordinary epilepsy. The pulse is at first full, quick, 
hard, afterwards it becomes very small and rapid. The respira- 
tion is interrupted, noisy, the air being thrown out with a very 
peculiar hissing sound. The urine and feces are evacuated invol- 
untarily. Insensibility is complete. The uterus, if labor has com- 
menced, sometimes partakes of the universal convulsion, and the 
foetus is suddenly expelled ; at other times it remains passive. 
The fits do not often last more than live minutes in the beginning, 
but they rapidly recur, and their duration generally lengthens. 
In labor they usually come on at the commencement of the pains. 

Interval. — The woman generally awakes out of the earlier fits 
with an astonished air, and in a little while her mind becomes 
perfectly clear. But as they return, the comatose symptoms 
increase, until at last she sinks into a constant, profound coma, 
which presents all the symptoms of cerebral congestion, of which 
it is in truth the consequence. 

The nervous symptoms of this affection arc almost always pre- 
ceded and accompanied by albuminuria. The amount of albumen 
in the urine increases greatly during the convulsive attack, and 
greatly diminishes at its cessation. All cases of albuminuria in 
pregnant females are, however, not affected with convulsions ; 
according to Cazeaux, about one in five This albuminuria is 
probably 0 the result of acute congestion of the kidneys at least 
in the cases attended with cerebral disturbance. In other cases 
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it may, perhaps, be due to passive congestion, caused by the 
pressure of the gravid uterus. It is generally associated with 
more or less oadema of the face and lower extremities, and may 
be looked on either as the cause of the eclampsia or as another 
expression of a deeper seated common cause of the two. The 
practical fact is the urgent necessity of active treatment, when in a 
pregnant woman albuminuria is associated with any of the premoni- 
tory symptoms previously mentioned. 

Treatment.— This resolves itself into : 1st. Prevention; 2d. 
That of the paroxysm. 1. The condition of a woman before an 
attack of convulsions is that of serous plethora, and there is no 
doubt that the resulting tendency to congestion is one great source 
of danger. The indications plainly are to relieve the congestion 
of the kidneys, the serous plethora, and at the same time to alter 
and improve (he condition of the blood, to lessen its water, to 
enrich its solid constituents, to cause to be excreted its urea and 
other products of retrograde metamorphosis. To fulfil these indi- 
cations, either bleed from the arm or apply cups over the kidneys, 
and administer hydragogue cathartics and mild saline diuretics, of 
which potassce bitartras is probably the best, If clearly required, 
do no( be afraid at the same time to administer w ine and good 
food. If the pulse indicate it, veratum viride or some other arte- 
rial sedative- may be carefully given. 

The convulsions are always accompanied by active congestion 
of the brain, if they be not caused by it. Hence, whenever the 
symptoms of an impending attack are threatening, bleed; also ad- 
minister chloroform, or, as some recommend, ether. 

2. During the attack, the indication for bloodletting is strength- 
ened by the immediate danger to the brain from the existing con- 
gestion ; hence some practitioners bleed freely from a, large orifice. 
Bloodletting is usually well borne in this affection. Administer a 
quick, powerful cathartic, such as croton oil. Apply cold to the 
head, shaved, if the hair lie very thick. Inhalation <>/ ether is ad- 
vised, especially in the least apoplectic form of puerperal convulsions. 

If the attack occur during pregnancy, it is not good practice 
to attempt to produce abortion. Be not in haste to disturb the 
uterus, even though the child lie dead. If labor has commenced, 
if the os uteri be dilated or dilatable, and the bag of waters 
unbroken, Cazeaux recommends podalic version. If labor be 
advanced, and the conv ulsions severe, the forceps should be used. 

The attempt should be made during an interval, and the blade 
removed should a fit recur, for fear of injuring the soft parts of 
the mother. 
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CHAPTER XXIY. 

MILK FEVER. 

Tms sometimes appears as early as the first day after delivery 
sometimes not until the fifth or sixth, hut commonly on the third 
day. In very many cases it is so slightly pronounced as scarcely 
to be noticed. In others there are chills, headache, pains in the 
back and limbs, followed by high fever, with a strong, hard, quick 
pulse, and dry, hot skin. At the same time the breasts suddenly 
swell, and become hard and painful, and the lochia scanty. In a 
few hours the fever abates, often going off with a sweat, and the 
secretion of milk is established. Very-little treatment is generally 
required. In very robust, plethoric women, it may be well to 
administer a saline cathartic. If the breasts become very painful, 
and "cake," they should be thoroughly drawn, either artificially 
or by the child, and rubbed with belladonna ointment, or camphor 
and olive oil ; if these do not relieve, leeching may be tried, and 
followed by warm fomentation. Should abscesses form, evacuate 
freely as soon as possible, poultice, and when the inflammation 
sufficiently subsides, strap the breast. 



CHAPTER XXV. 

PUERPERAL FEVER. 

Under this name have been confounded two very distinct affec- 
tions, or classes of alfections: 1. Various inflammations. 2. One 
or more peculiar blood lesions. To the latter of these, the name 
puerperal fever ought to be restricted. After a short glance at the 
peculiar puerperal inflammations, we shall study puerperal fever 
properly so called. 

Inflammations; Peritonitis; Metritis— Peritonitis and metritis in 
the lyino--in woman are so similar in their symptoms, so generally 
conjoined and so identical in their treatment that they may always 
be l'ooked'on as one affection. They occur sporadically, are some- 
times traceable to a cause, as instrumental labor, exposure to cold, 
etc. , but are often apparently spontaneous. The general constitu- 
tional symptoms are those of severe inflammation, chill, marked 
fever, restlessness, strong, quick pulse, etc., to which are super- 
added -reat tenderness over the peritoneum, or uterus, as the case 
may be with mostly severe pain in the parts, drying up, or other 
alteration of the lochia ; dry, hot, red vagina, etc. Sometimes, 
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when the attack is severe, the system is apparently prostrate, the 
pulse rapid and small, the fever suppressed. The decubitus of the 
woman is significant, being that of ordinary peritonitis ; she lies 
on her hack with her limbs drawn up, her body supported by pil- 
lows and bent forwards ; the object of this posture is evidently to 
relax the abdominal and crural muscles, and thus take oil* pressure 
from the parts. 

The treatment of these cases should he actively antiphlogistic ; 
general bleeding, followed by free leeching. Opium should be 
administered in liquid form, so as to keep the patient in a state of 
semi-narcotism, and quiet the bowels. Purges are to be avoided, 
as causing too much disturbance. The pulse should he kepi down 
by veratrum viride, or other arterial sedatives. Calomel, if tin- 
case resist treatment, may be pushed to incipient ptyalism. The 
diet should be, at first, unsthnulating. Of course, if afterwards 
the case assumes a typhoid aspect, these measures should be re- 
placed by supporting treatment. 

Puerperal Fever, Childbed Fever, Peritoneal Fever, Puerperal 
Peritonitis of some authors. — This disease has been considered by 
many of the older authorities as a fever dependent on some local 
inflammation ; but there is no doubt that it is a zymotic blood- 
poisoning, of which the various local inflammations are merely 
manifestations, and which in nature is almost identical with 
erysipelas, pyaemia, or perhaps even more closely, according to 
Simpson, with surgical fever. It is, in other words, a puerperal 
ichorcemia. Although denied by some, most eminent authorities 
believe it to be highly contagious, and that the mater ics morbi may 
be carried from patient to patient by the practitioner. More than 
this, several morbid poisons appear, in the peculiarly susceptible, 
quasi traumatic state of the womb after delivery, to produce the 
disease. Erysipelas does so, or at least the conditions productive 
of erysipelas ; also the typhus poison ; perhaps that of scarlatina 
and smallpox, etc. It is probably capable of being caused by the 
introduction of minute particles of animal matter in incipient decay, 
by the hand of the accoucheur who has been making post-mortem 
examinations, or dressing gangrenous wounds, before attending 
the parturient woman. 

The SYMPTOMS are those of a low fever with the local manifesta- 
tion of some inflammation. Thus the attack is generally ushered 
in by rigors, followed by high fever ; at the same time there is 
generally nausea and vomiting ; in the early stages the matters 
vomited are bilious, afterwards often resembling the black vomit 
of yellow fever, being in truth altered blood. The tongue is 
at first heavily coated, but soon becomes red, dry, chapped, and 
then dark, as the disease progresses. The skin is hot and dry, often 
yellowish. The pulse is soft and rapid. The mind is unsettled ; 
there is at first merely some wandering, which may give way to 
active delirium, or more commonly, in the advanced stages, there 
is low muttering delirium, with extreme prostration, subsultus 
tendinum, carphologia, and all the nervous symptoms of the typhoid 
state. The urine is scanty, voided with difficulty, sometimes sup- 
pressed. There is generally diarrhoea throughout the attack, with 
very offensive passages. In a word, the constitutional symptoms 
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respiration quick, hurried, it may be gasping; the. kin du'skv 
perhaps studded with petechia ; the pulse funning and flutteriS' 
At the same time the nervoue system is profoundly a&ctedA™ 
muttering delirium, and pe rhaps coma, rapidly come on, and the 
patient sinks in a few hours. 

Besides these general symptoms, there are various local ones 
In most cases the abdomen is swollen, very tympanitic, painful 
and tender ; the milk and lochia are suppressed, or there may be 
gangrene of some of the external parts, or signs of purulent in- 
flammation of the joints, lungs, etc., or phlebitis. When death 
takes place the immediate cause is mostly exhaustion. 

There are no characteristic lesions of the solids to be found 
after death. In most cases there is metro-peritonitis, and the 
uterus is found very much softened, and its tissue broken down, 
the peritoneum injected, and containing largely of flaky ichorous 
pus ; often there are marks of purulent inflammation of the 
uterine veins. Abscesses of the cellular tissue, joints, lungs, and 
liver ; gangrene of the intestines or lungs, or cellular tissue, are 
occasional results of this terrible malady. 

Treatment. — The treatment of puerperal fever, it must be con- 
fessed, has often proved very unsatisfactory. Venesection, purg- 
ing, mercurials, etc., have been tried and most signally failed. 

Our chief reliance is upon anodynes, tonics, sometimes stimu- 
lants, and a nutritious and easily digestible diet. The prepara- 
tions of opium in full doses, quinine as a tonic, whisky or wine, 
with milk and beef-tea, though far from being successful in all 
cases, have been attended with encouraging results. 

In some cases, leeches applied early to the abdomen, followed 
by poultices, have been found useful; so also have hot applications 
of water, alcohol, and spirits of turpentine. The latter may be 
given internally, in case of tympanites. 

The sulphites, which have been found valuable in diseases cha- 
racterized by blood-poisoning, are worthy of a thorough trial in 
puerperal fever. 

If the lochial discharge become offensive, the vagina should be 
frequently syringed out with soap and water, or water containing 
the liquor soda^chlorinatse, the permanganate of potassium, gly- 
cerin, or some other disinfectant. 

Especial attention should be paid to the ventilation of the 
apartment, keeping up a suitable temperature when necessary, by 
means of a "ood fire, and allowing a free admission of air through 
open windows and doors, carefully avoiding the passage of currents 
directly over the patient. - 

Preventive measures are essential. It is important that the 
placenta and membranes be entirely removed, a good contraction 
of the uterus secured, and the vagina emptied of all clots. 

The possibility of conveying the materics morbi from one patient 
to another should not be forgotten or ignored by the practitioner. 
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If he be in attendance upon a ease of child-bed fever, or malignant 
erysipelas, he cannot at the same time deliver a woman in labor 
Without subjecting her to great risk. 

If circumstances seem to render such a step unavoidable, the 
physician should first change all his clothing, and thoroughly 
cleanse his hands with some active disinfectant, with the hope 
that the danger of communicating the disease would thereby be 
greatly diminished, if not entirely removed. 

It would be a safer course altogether to decline confinement 
cases under the circumstances named. 



CHAPTER XXVI. 

OVARIAN TUMORS. 

WHILE various kinds of tumors, innocent and malignant, fluid, 
solid, and composite, are occasionally met with in the ovaries, the 
most important arc the true ovarian cysts. Often tbese appear 
to lie enlarged and dropsical Graafian Follicles. Sometimes they 
resull otherwise, from breaking down of the stroma of the ovary, 
and distension of its areolar tissue with fluid. This fluid bas 
somewhat peculiar though variable qualities. It is usually clear 
and light straw-colored ; albumen is a pretty constant ingredient. 

Unilocular, muUilocular, and multiple cysts are met with. The 
first consists of a single sac, the second of several, of which the 
smaller are growths (endogenous or exogenous) of the larger parent 
cyst ; the third of two or more growing independently near each 
other. The liquid contained is generally thicker and darker in 
muUilocular and multiple cysts. Such tumors may become very 
large, so as to accumulate fifty or a hundred pints of fluid. Ac- 
cording to Thomas, the right ovary, according to Bryant, the left, 
is most frequently involved. About one case in eight is double. 

Married women arc most subject to this affection ; especially 
between twenty and forty years of age. 56 per cent, of Bryant's 
cases have been cancerous. The duration of ovarian disease before 
death averages two weeks. 

The symptoms of ovarian cyst are seldom clearly marked, although 
dull pain and a feeling of fulness are apt to be observable in the 
region of one of the ovaries. Dragging pain in the back or hypo- 
gastric region may occur later, with irritation of the lower bowels, 
and loss of general strength. Physical exploration is needed to 
determine the existence of an abdominal tumor. 

"When suspicion of it occurs, the abdomen should be carefully 
inspected with the eye and hand ; if necessary, the patient being 
placed under the influence of an anaesthetic. An enlargement 
being discerned, it is to be discriminated from adiposity, pregnancy, 
uterine tumors, tympanites, and ascites. Adipose tissue is equally 
deposited, and may be lifted in masses or folds by the fingers. 
Pregnancy is to be determined by signs already laid down. (See 
Chap. IX.) 
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uterus maybe moved without thPtSm^^ -^ s >'! nptoms ; the 
ally but one tumor, ancLif a cyst flucSLT^ 1 lcre is S cner - 
. from tympanitic ^<S^Z^l^^^ 

SESTET" 1U ^ ktter and PalpSn^Xe 
Ascites ^or ordinary abdominal dropsy, is not always easy to 
distinguish from ovarian cystic enlargement. Th? ftEwta! 
signs are the most important : in ovarian dropsy, the tumor b& 
on one side extending over the abdomen as it increases; it retains 
its rotundity when the patient lies on her back, while in ascites it 
will flatter somewhat in that position ; percussion resonance over 
the surface of the belly, when the patient is supine, is dull, instead 
of being resonant as in ascites, from the intestines floating upon 
the fluid in the peritoneal cavity ; when she rolls in bed no wave 
is perceptible in the abdomen, as there will be in ascites ; to vagi- 
nal touch, no fluctuating distension will be detected in "Douglas's 
cul-de-sac," between the vagina and the rectum ; and, as a'rule- 
no signs of disease of the heart, liver, or kidneys is present, as in 
ascites, to account for the dropsy. A fluid tumor is distinguished 
from a solid one by palpation, and by fluctuation when gently 
tapped at one part, while a linger is in contact with another part 
of the enlargement. Drs. Atlee and Drysdale insist on the im- 
portance in diagnosis of the granular ovarian ce/Z, discovered in 
the fluid of a cyst, when this is withdrawn and examined under the 
microscope. Other observers, however, do not all admit that such 
cells are peculiar to ovarian tumors, as they are similar to the 
" inflammatory corpuscles," exudation corpuscles, or pyoid glob- 
ules of Gluge and other pathologists. 

Between unilocular and multilocular cysts, it is often difficult to 
determine, unless their growth be exogenous, so as to be felt on 
palpation. Exploration with a hollow or grooved needle, hypo- 
dermic syringe, or Dieulafoy's aspirator, will assist this inquiry 
by exhibiting mostly a clear straw-colored fluid in unilocular 
tumors, and one more resembling honey in the multilocular. The 
length of the pedicle, and the presence or absence of adbesions, can 
only be conjectured, without an exploratory operation by incision. 
AVlien the tumor is found, by vaginal touch, to be high up above 
the pelvis, the pedicle is unlikely to be short, and vice versa. 

Tapping has often been resorted to, both for diagnosis and for 
palliative treatment. It is not free from danger to life. Kiwisch 
has estimated the deaths following it at 17 per cent. ; from shock, 
peritonitis, or septicaemia. It is considered, also, to promote ad- 
hesions, which may obstruct the subsequent performance of ovari- 
otomy. 1 The reasons in favor of tapping are, that it yields a 

1 While Bryant emphasizes these objections to tapping, he incidentally 
asserts that the liquid of a cyst is easily absorbed from the peritoneal 
cavity, and that adbesions resulting from tapping seldom afford much 
resistance. 
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considerable temporary relief, with decidedly less dagger than an 
operation with the knife, white it may, by inducing a change in 
the dimensions of the abdominal cavity without much disturb- 
ance, prepare it for the more serious traumatic condition involved 
in ovariotomy ; this being afterwards to be performed if required, 
A cure has, "in a few instances, followed tapping. Should death 
result from it, the operator can seldom doubt that this would have 
likewise attended the major operation, if that had been done in- 
stead, while a good condition after tapping renders ovariotomy in 
the same case more hopeful. Among successful operators, Clay, 
at least, asserts that the mortality of cases is not increased by 
tapping. Still, it cannot be said to have at present the approval 
of the majority of ovariotomists. 

Explorative incision is considered by Thomas not to involve, if 
Skilfully performed, much greater risk than tapping or puncture. 
All preparations being made as for ovariotomy, an incision is made 
on the median line, one inch in length. The finger can then ex- 
plore the tumor ; and this examination may be assisted by tapping 
the cyst with a very small trocar, or the pneumatic aspirator. 

TREATMENT. — Medicines have been abandoned as hopeless of 
Utility in ovarian tumors. Besides tapping, injection of a solution 
of iodine into the sac has been tried by a number of practitioners 
with variable! results. Peaslce advises the restriction of this ope- 
ration to "the simple sac, with clear serous contents; and this 
should have been tapped once at least previously, as a general 
rule." 

Drainage is sometimes resorted to by means of puncture of the 
cyst from the vagina, a metallic or clastic tube being inserted and 
retained, so as to carry off the, fluid as it is reproduced. Noegge- 
rath's operation includes stitching the lips of the cyst to those of 
the vaginal wound with silver wires. 

Dratnage th/rough the abdominal walla has also been tried in cases 
not favorable for other treatment, as in multilocular or firmly 
adherent cysts. In 32 cases collected by Thomas, after this opera- 
tion, 20 ended in cure, 12 in death. 

Partial excision of the cyst is thought of by surgeons in some 
instances of unilocular cyst with irritating fluid contents. The 
liquid is, in this operation, allowed to pass into the cavity of the 
peritoneum. 

Ovariotomy. 

Dr. Ephraim McDowell, of Kentucky, first performed this ope- 
ration with success in 1800. Meeting with much opposition for a 
length of time, it is now one of the accepted resources of surgery, 
although still baring a mortality of nearly one case in three, ana 
requiring much care in selection as well as' skill in its performance. 
Clay, Wells, Keith, Baker Brown, and Bryant are especially 
named in connection with it in England, and Atlee, Peaslce, 
Kimball, and Dunlap in this country. In Germany and France 
it has been slow of introduction. Its" chief danger* arc peritonitis, 
septicaemia or pyaemia, and shock. These are lessened considerably 
by recent improvements in the procedure. 

When shall ovariotomy be performed f— It is not called for when 
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with the p^k^,^^^^ 0 ^^- not interfering 
great relief afforded by ft , ay JtoL £?X *«*™<5 
a fluid containing littj or noXTen\e vffiawn' if 
Thomas:- 8 *™* to t0 the are S set forth by 

Clearness and certainty of diagnosis : 

txood constitutional condition ■ 

Patient hopeful in mind ; 

Unilocular character of cyst ; 

Absence of solid matter in it'; 

Abdominal walls not very thick • 

Absence of adhesions and of ascites ■ 

Small amount of albumen in fluid of cyst. 
Great carefulness in diagnosis is indispensable : especially to 
ascertain, 1. lhat the tumor is ovarian, not uterine ; 2 That it is 
not cancerous ; 3. That its contents are fluid ; 4. That the fluid is 
ovarian, not ascitic ; 5. That pregnancy does not coexist with the 
tumor. 

In some rare cases, a small tumor has been safely removed 
through the vagina, by making an incision through its posterior 
wall into Douglas's cul-de-sac. In a case reported by Thomas, 
the pedicle was secured by ligatures, the ends of which were cut 
off and returned into the abdominal cavity ; the vaginal incision 
being then closed with silver suture. 

Preparation for ovariotomy. — The system of the patient should 
he brought into the best possible condition by good diet, and the 
moderate use, of quinine and iron. Bryant thinks that the latter 
tonic lessens the danger of erysipelas. The operation should never 
be performed in a crowded general hospital. If possible, a private 
house in the country should be preferred. 

The bowels must be opened the day before the operation by a 
gentle laxative (as castor oil), and the rectum emptied by enema 
shortly before placing the patient in position. A time should be 
chosen at least a week after the menstrual period. Opium is given, 
a grain every six hours, by some practitioners for four days, as a 
part of the preparation ; but this is of doubtful advantage. Atlee 
gives a dose of opium an hour before operating. 

The temperature of the room should be about 70° Fahr. 1 The 
bladder must be emptied by means of the catheter as the last part 
of the preparation. The patient is then to be placed on her back, 
and the anaesthetic administered. Four assistants are needed ; 
one to superintend the etherization, one to apply ligatures, cau- 
tery, etc., one to hand instruments or sponges, and one to aid, if 
necessary, in manipulating the tumor, adhesions, etc. 

The hands of the operator must be scrupulously clean ; and no 
one ou«bt to be allowed to be present, who has recently been in 
contact with erysipelas or puerperal fever. 

The steps of the operation are the following : 1. Incision ; 2. 



1 Bryant says 65°; Thomas, 78° to 80°. 
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Exploration for and rupture of adhesions ; B. Tapping the tumor ; 
4. Removal of the sac ; 6. Securing the pedicle ; (>. Cleansing (lie, 
peritoneal cavity ; 7. Closing the incision in the abdomen. 



Fig. 475. 




The opening of the, abdomen ought always to he regarded, in 
the first place, as an exploratory operation. The diagnosis may be 
incomplete without it ; and, after it has been made, the character 
or conditions of the tumor may make it inexpedient to attempt its 
removal. 

Whether the incision he made short or long, should depend on 
the size and shape of the cyst or cysts. Surgeons do not consider 
the danger to be greatly increased by prolonging the abdominal 
opening, if needful, from a point about an inch above the pubea 
even to or beyond the umbilicus. "When the muscles have been 
divided, and hemorrhage arrested, the parietal peritoneum is to be 
slit upon a director. Then, usually, the smooth glistening surface 
of the viscered peritoneum is discerned, covering the cvst. Some- 
times, however, a vascular appearance is presented, from hyper- 
trophy of the bloodvessels of the broad ligaments. This state of 
things requires especial caution in order to avoid troublesome 
hemorrhage. Adhesiems must now be sought for. If they are 
slight, the fingers passed around the tumor will suffice for their 
detachment. Sometimes they may require the use of scissors, a 
small ecrascur, or the actual cautery. Hemorrhage from lacerated 
adhesions may be treated by touching the parts witli persulphate 
of iron solution, or the actual cautery lightly applied. When adhe- 
sions of the cyst or cysts to the ahdmninal and pelvic viscera are firm 
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and extensive, it is the safest practice to abandon the operation of 
removal, and close the wound. 

llcmoval of the sac of the cyst is the next step. This is to he 
done by drawing it (previously secured from returning to the 
abdomen by tenacula or forceps) gently out with the lingers. 

The pedicle must next be disposed of; so as to prevent hemor- 
rhage. Two plans are open to the judgment and option of the 
surgeon : to retain it outside of the peritoneum and between the 
lips of the wound ; or, to return it to the abdomen, after securing 
it against hemorrhage. For the former, either ligatures or chimps 
may be used. Dr. Storer also forces the skin (after applying liga- 
tures) so as to cover the pedicle and wound. 

For preparing the pedicle to be returned, either ligatures, actual 
cautery, the ecraseur, or compression may be resorted to. Clay uses 
a double ligature, so as to tie the pedicle in two parts, the ligatures 
bein^ allowed to hang out of the lower angle of the wound. 
Greece has employed the same mode of ligation, but making the 
ligatures to hang into the vagina, by an opening into it from within 
the pelvis. Tyler Smith's plan is to cut the ligatures short and 
then return the pedicle with them, Koeberle has used temporary 



Fig. 47G. 




Atlee's Clamp. 

constriction with a wire ; Simpson, compression against the abdo- 
Swith an acupressure needle ; Emmet, silver wire passed 
repea\"ily H--ugh l tile pedicle by '''cobbler's stitch." Baker 
86 
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Brown preferred the actual cautery ; Atlee has made frequent use 
of the ecraseur. 

If the pedicle is not to he returned, the damp allbrds great 
facility of application. Several kinds are employed ; especially 
Wells's, Atlce's, and Kceberle's. 

"Whatever plan, in reference to the pedicle, may be resorted to, 
much care must always be taken to prevent hemorrhage ; but 
sponging is to be done with great delicacy, and sometimes may be 
entirely avoided. The softest sponges only must be used. 

In regard to the modes of treatment of the pedicle above men- 
tioned, Thomas propounds the following suggestions : — 

"The clamp is applicable to long pedicles, requiring powerful 
ligation, and presenting a large amount of tissue for suppuration 
and decay. 

"The ecraseur may be relied upon where the pedicle and vessels 
are small. 

"Clay's method is eminently adapted to cases in which consider- 
able suppuration is anticipated, and a vent for pus is required ; 
as, for example, where many adhesions have been broken. 

•■Tyler Smith's method may he resorted to with confidence 
where the pedicle is small in volume, where no great disturbance 
of the peritoneum has occurred, and where we nave no reason to 
ant icipate suppuration. 

" Ku berle\s constrictor is applicable to just the same class of 
cases as the method of Dr. Clay, and for the same reasons. 

"The severance of the stump by actual cautery presents many 
advantages, and may be used in any case except where the vessels 
are very large." 

W. W. Greene is reported to have given up his proposed plan of 
drainage through " Douglas's cul-de-sac" into the vagina. But 
Marion Sims has advocated it ; and the reasons in its favor are 
strong, if a complete method of drainage can be secured. 1 

Closure of the Woun c7.— Bryant prefers ligatures of fine silk 
plait, both for the deep and the superficial sutures ; and he does 
not consider it important that the former should include the peri- 
toneum. Thomas directs that the deep sutures should be introduced 
in the following manner : A thread of silver wire is passed at 
each of its extremities through a long and stout straight needle. 
One of these needles is then to be grasped by strong needle-forceps 
and passed through the peritoneum of one abdominal flap near 
the edge of the incision, and made to emerge through the skin 
about an inch from the edge. Then the other needle is seized 
and passed likewise through the other side. The suture is then 
secured by twisting the wire. These deep sutures should be about 
half an inch apart. Besides these, superficial hare-lip sutures 
should be applied, involving the skin but not the peritoneum. 
Oyer the whole wound lint should be applied, either wet or spread 
with cerate. 

After-treatment.— When the operation is completed, an enema 
containing (in a small amount of starch) sixty drops of laudanum, 

KecS; & t ?T;i87 P 3. I,Cr " * * * SkCUC ' *« W *"* 
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or a suppository of cacao-butter with half a grain of sulphate of 
morphia, should be introduced ; the patient being put into a warm 
bed in a quiet, airy room. Nourishment, in the form of milk, 




Kceberle's Method. 
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treatment of ovariotomy, as well as of other serious surgical ope- 
rations, Bryant makes the following judicious remarks: — 

"Opium, carefully given to allay pain and cause sleep, is a drug 
upon the value of which there is uo room for doubt. But opium 
administered with sufficient freedom to hring, and repeated often 
enough to maintain, a patient under its influence, is a drug in the 
use of which a surgeon should he on his guard. In ovarian cases 
it should not he given in larger quantities than are found sullicicnt 
to allay pain and secure sleep." 
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receipt of 10 cents. Address, 

HENRY C. LEA, 
Nos. 706 and 708 Sansom Street, Philadelphia. 



PERIODICALS. 

AMERICAN CHEMIST, published monthly. Edited by"| 
C F. Chandler, Ph D., Columbia College, N. Y., and 
W H Chandler, Lehigh University, Bethlehem, Pa. 
Each number contains about 40 large double-column 



For Five 
Dollars per 



quarto pages. The reputation which " The American } annum 
Chemist" has earned by the thoroughness with which Single Nos. 
the progress of Chemistry in Europe and America is 50 cents, 
condensed within its pages, is a guarantee of its con- 
tinued value. 

A MERICAN JOURNAL 01 THE MEDICAL SCIENCES ] For fi ye 

A Edited by Isaac Hays, M.D., published quarterly, about | Do]]ars per 
1100 large 8vo. pages per annum, > annum 

MEDICAL NEWS AND LIBRARY, monthly, 384 large in advance> 
8vo. pages per annum, J 

OR, 

AMERICAN JOURNAL OF THE MEDICAL SCIENCES, 1 

Quarterly, For six 

MEDICAL NEWS AND LIBRARY, non^ly, [Dollars per 

SUPPLEMENT TO THE MEDICAL NEWS AND LI- f annun J 

BRARY, 48 pages per month, or nearly 600 pages per in advalice . 

annum. 

In all, about 2100 large 8vo. pages per annum, J 

MTTVrrAL NEWS AND LIBRARY, monthly, in advance, $1 00. 
MEDICAL NEWS AND LIBRARY, WITH SUPPLEMENT, 

monthly, nearly 1000 pages per annum, in advance, $3 50. 
OBSTETRICAL JOURNAL. With an American Supplement, edited 
U bv William F. Jenks, M.D. $5 00 per annum, in advance. Single 
Numbers 50 cents. Is published monthly, each number containing 
about eighty octavo pages. Commencing with April, 1873. 
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ASHTON (T.J.) ON THE DISEASES, INJURIES, AND MALFOR- 
MATIONS OF THE RECTUM AND ANUS. With remarks on 
Habitual Constipation. Second American from the fourth London 
edition, with illustrations. 1 vol. 8vo. of about 300 pp, Cloth, $3 25. 

ASHWELL (SAMUEL). A PRACTICAL TREATISE ON THE DIS- 
EASES OF WOMEN. Third American from the third London edi- 
tion. In one Svo. vol. of 528 pages. Cloth, $3 50. 

ASHHURST (JOHN Jr.) THE PRINCIPLES AND PRACTICE OF 
SURGERY FOR THE USE OF STUDENTS AND PRACTI- 
TIONERS. In 1 large 8vo. vol. of over 1000 pages, containing 033 
wood-cuts. Cloth, $6 50; leather, $7 50. 

ATTFIELD (JOHN). CHEMISTRY, GENERAL, MEDICAL, AND 
PHARMACEUTICAL. Fifth edition, revised by the author. In 
1 vol. 12mo. Cloth, $2 75; leather, $3 25. (Just issued) 

ANDERSON (McCALLi. ON THE TREATMENT OF DISEASES 
OF THE SKIN. In one small 8vo. vol. Cloth, $1 00. 

BLOXAM (C. L ) CHEMISTRY, INORGANIC AND ORGANIC. 
With Experiments. In one handsome octavo volume of 700 pages, 
with 300 illustrations. Cloth, $4 50 ; leather, $5 50. (Now Reaily.) 

BRINTON (WILLIAM). LECTURES ON THE DISEASES OF THE 
STOMACH. From the second London edition, with illustrations. 
1 vol. 8vo. Cloth, $3 25. 

BRUNTON (T. LAUDER). A MANUAL OF MATERIA MEDICA 
AND THERAPEUTICS. In one 8vo. volume (Preparing.) 

BIGELOW (HENRY J ) ON DISLOCATION AND FRACTURE OF 
THE HIP, with the Reduction of the Dislocations by the Flexion Me- 
thod. In one 8vo. vol. of 150 pp., with illustrations. Cloth, $2 50. 

BASHAM (W. R.) RENAL DISEASES; A CLINICAL GUIDE TO 
THEIR DIAGNOSIS AND TREATMENT. With Illustrations. 
1 vol. 12mo. Cloth, $2 00 
■DUMSTEAD J.) THE PATHOLOGY AND TREATMENT OF 
U VENEREAL DISEASES. Including the results of recent investi- 
gations upon the subject. Third edition, revised and enlarged, with 
illustrations. 1 vol. 8vo., of over 700 pages. Cloth, $5 ; leather, $6. 

AND CULLERIER'S ATLAS OF VENEREAL. See"CuLLE- 

RiEn." 

BARLOW ( tEORGE H.) A MANUAL OF THE PRACTICE OF 
MEDICINE. 1 vol. 8vo., of over 600 pages. Cloth, $2 50. 

BAIRD (ROBERT). IMPRESSIONS AND EXPERIENCES OF THE 
WEST INDIES. 1 vol. royal 12mo. Cloth, 75 cents. 

BARNES (ROBERT). A PRACTICAL TREATISE ON THE DIS- 
EASES OF WOMEN. In one handsome 8vo. vol. of about 800 pages, 
with 169 illustrations. Cloth, $5 ; leather, $6. (Noiv ready.) 
"DRYANT (THOMAS.) THE PRACTICE OF SURGERY. In one 
handsome octavo volume, of over 1000 pages, with many illustra- 
tions. Cloth, $6 25 ; leather, $7 25. (Just issued.) 
"DLANDFORD (O. FIELDING). INSANITY AND ITS TREATMENT. 
U With an Appendix by Dr. Isaac Ray. In one handsome 8vo. vol., of 
471 pages. Cloth, $3 25. 

BELLAMY'S MANUAL OF SURGICAL ANATOMY. With numerous 
- L ' illustrations. In one royal ] 2mo. vol. Cloth, $2 25. (Now rcmly.) 
"D0WMAN (JOHN E.) A PRACTICAL HAND-ROOK OF MEDICAL 
■U CHEMISTRY. Edited by C. L. Bloxam. Sixth American, from 
the fourth and revised London edition. With numerous illustra- 
tions. 1 vol. royal 12mo. of 350 pages. Cloth, $2 25. 
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B 3 TRY N IN J CLUDT^ anIt^ 0 ^ T ° TACTICAL CHEMIS- 
j KY, INCLUDING ANALYSIS. Edited by C. L. Bloxam Sixth 
American from the sixth and revised London edition, w h name- 
reus illustrations. 1 vol. royal 12mo. of 350 pages. Cloth $2 25 
pjHAMBERS (T. K.) THE INDIGESTIONS ; OR, DISEASES OF Til P 
V DIGESTIVE ORGANS FUNCTIONALLY TREATED Third 
American Edition, thoroughly revised by the author. 1 vol 8vo 
of over 300 pages. Cloth, $3 00. 



RESTORATIVE MEDICINE. An Harveian Annual Orntion 

delivered at the Royal College of Physicians, London, June 21, 1871 . 
In one small 12ino. volume. Cloth, $1 00. 

CARSON (JOSEPH) . A SYNOPSIS OF THE COURSE OF LECTURES 
ON MATERIA MEDICA AND PHARMACY, delivered in the Uni- 
versity of Pennsylvania. Fourth and revised edition. 1 vol. 8vo 
Cloth, $3 00. 

COOPER (B. B.) LECTURES ON THE PRINCIPLES AND PRACTICE 
OF SURGERY. In one large 8vo. vol. of 750 pages Cloth, S2 00. 

CARPENTER (WM. B.) PRINCIPLES OF HUMAN PHYSIOLOGY, 
WITH THEIR CHIEF APPLICATIONS TO PSYCHOLOGY, PA- 
THOLOGY. THERAPEUTICS, HYGIENE, AND FORENSIC 
MEDICINE. In one large vol. 8vo., of nearly 900 closely printed 
pages. Cloth, $5 50; leather, raised bands. $6 50. 
PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New Ame- 
rican, from the fourth and revised London edition. With over 300 
beautiful illustrations. 1 vol. 8vo., of 752 pages. Cloth, $5. 

PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN 

HEALTH AND DISEASE. New edition, with a Preface by D. F. 
Condie, M.D. 1 vol. 12mo. of 178 pages. Cloth, 60 cents. 

CHRISTISON (ROBERT). DISPENSATORY OR COMMENTARY ON 
THE PHARMACOPOEIAS OF GREAT BRITAIN AND THE 
UNITED STATES. With a Supplement by R. E. Griffith. In one 
8vo. vol. of over 1000 pages, containing 213 illustrations. Cloth, $4. 

CHURCHILL (FLEETWOOD). ON THE THEORY AND PRACTICE 
OF MIDWIFERY. With notes and additions by D. Francis Condie, 
M.D. With about 200 illustrations. In one handsome 8vo. vol. of 
nearly 700 pages. Cloth, $4; leather, $5. 
ESSAYS ON THE PUERPERAL FEVER, AND OTHER DIS- 
EASES PECULIAR TO WOMEN. In one neat octavo vol. of about 
450 pages. Cloth, $2 50. 

CDNDLE (D. FRANCIS). A PRACTICAL TREATISE ON THE DIS- 
EASES OF CHILDREN. Sixth edition, revised and enlarged. In 
one large octavo volume of nearly 800 pages. Cloth, $5 25 ; lea- 
ther, $6 25. 

CULLERIER (A.) AN ATLAS OF VENEREAL DISEASES Trans- 
lated and edited by Freeman J. Bumstead, M.D. A large imperial 
quarto volume, with 26 plates containing about 150 figures, beauti- 
fully colored, many of them the size of life. In one vol., strongly 
bound in cloth, $17. 
Same work, in five parts, paper covers, for mailing, $3 per part. 

HYCLOPEDIA OF PRACTICAL MEDICINE. By Dunglison, Forbes, 
^ Tweedie, and Conolly. In four large super royal octavo volumes, of 
3254 double-columned pages, leather, raised bands, $15. Cloth, $11. 

CAMPBELL'S LIVES OF LORDS KENYON, ELLENBOROUGH, AND 
TENTERDEN. Being the third volume of " Campbell's Lives of 
the Chief Justices of England." In one crown octavo vol. Cloth, $2. 
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D ALTON (J. C.) A TREATISE ON HUMAN PHYSIOLOGY. Fifth 
edition, thoroughly revised, with 284 illustrations on wood. In one 
very handsome octavo vol. of over 700 pages. Cloth, $5 25 ; leather, 
|6 25. {J ii st Issued ) 

DE JONGH, ON THE THREE KINDS OF COD-LIVER OIL. 1 small 
12nio. vol., 75 cents. 

DON QUIXOTE DE LA MANCHA. Illustrated edition. In two hand- 
some vols, crown 8vo. Cloth, $2 50 ; half morocco, $3 70. 

DEWEES (W. P.l A TREATISE ON THE DISEASES OF FEMALES. 
With illustrations. In one 8vo. vol. of 530 pages. Cloth, $3. 
A TREATISE ON THE PHYSICAL AND MEDICAL TREAT- 
MENT OF CHILDREN. In one octavo vol. of 548 pages. Cloth, 
$2 80. 

TJRUITT (ROBERT). THE PRINCIPLES AND PRACTICE OF MO- 
DERN SURGERY. A revised American, from the eighth London 
edition. Illustrated with 432 wood engravings. In one 8vo. vol. 
of nearly 700 pages. Cloth, $4; leather, $5. 

"HUNGLISON (ROBLEY). MEDICAL LEXICON; a Dictionary of 
Medical Science. Containing a concise explanation of the various 
subjects and terms of Anatomy, Physiology, Pathology, Hygiene, 
Therapeutics, Pharmacology, Pharmacy, Surgery, Ohstetrics, Medical 
Jurisprudence, and Dentistry. Notices of Climate and of Mineral 
Water! j Formula for Officinal, Empirical, and Dietetic Preparations, 
with the accentuation and Etymology of the Terms, and the French 
and other Synonymes. In one very large royal 8vo. vol. New edi- 
tion. Cloth, $6 50; leather, $7 50. (Now Ready.) 

Ill MAN PHYSIOLOGY. Eighth edition, thoroughly revised. 

In two large 8vo. vols, of about 1500 pages, with 532 illustrations. 
Cloth, $7. 



NEW REMEDIES, WITH FORMULAE FOR THETR PREPARA- 
TION AND ADMINISTRATION. Seventh edition. In one very 
large 8vo. vol. of 770 pages. Cloth, $4. 

TYE LA BECHE'S GEOLOGICAL OBSERVER. In one large 8vo. vol. 
*J of 700 pages, with 300 illustrations. Cloth, $4. 
T) ANA (TAMES D.) THE STRUCTURE AND CLASSIFICATION OF 
- L ' ZOOPHYTES. With illustrations on wood. In one imperial 4to. vol. 
Cloth, $4 00. 

TLLI3 (BENJAMIN). THE MEDICAL FORMULARY. Being a 
- LJ collection of prescriptions derived from the writings and practice of 
the most eminent physicians of America and Europe. Twelfth edi- 
tion, carefully revised by A. H. Smith, M. D. In one 8vo. volume 
of 374 pages. Cloth, $3. 

pRICHSEN (JOHN). THE SCIENCE AND ART OF SURGERY. 
A new and improved American, from the sixth enlarged and re- 
vised London edition. Illustrated with G30 engravings on wood In 
two large 8vo. vols. Cloth, $9 00; leather, raised bands, $11 00. 

-TNCYCLOPJEDIA OF GEOGRAPHY. In three large 8vo. vols. Illus- 

■ u trated with 83 maps and about 1100 wood-cuts. Cloth, $5. 

pENWICK (SAMUEL.) THE STUDENTS' GUIDE TO MEDICAL 
DIAGNOSIS. From the Third Revised and Enlarged London Edi- 
tion. In one vol. royal 12mo., with numerous illustrations. Cloth. 
$2 25. (Just issued.) 

-piSKE FUND PRIZE ESSAYS ON TUBERCULOUS DISEASE In 
- 1 - one small 8vo. vol. Cloth, $1. 
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FLETCHER'S NOTES FROM NINEVEH, AND TRAVELS IN MESO- 
POTAMIA, ASSYRIA, AND SYRIA. In one 12mo. vol. Cloth, 75cts. 
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OX ON DISEASES OF THE STOMACH. Publishing in the Medi- 
cal News and Library for 1873 and 1874. 

FLINT (AUSTIN). A TREATISE ON THE PRINCIPLES AND 
PRACTICE OF MEDICINE. Fourth edition, thoroughly revised 
and enlarged. In one large 8vo. volume of 1070 pages. Cloth, $6 ; 
leather, raised bands, $7. (Just issued.) 
A PRACTICAL TREATISE, ON THE PHYSICAL EXPLORA- 
TION OF THE CHEST, AND THE DIAGNOSIS OF DISEASES 
AFFECTING THE RESPIRATORY ORGANS. Second and revised 
edition. One 8vo. vol. of 595 pages. Cloth, $4 50. 
A PRACTICAL TREATISE ON THE DIAGNOSIS AND TREAT- 
MENT OF DISEASES OF THE HEART. Second edition, enlarged. 
In one neat 8vo. vol. of over 500 pages, $4 00. 
■HOWNES (GEORGE). A MANUAL OF ELEMENTARY CHEMISTRY. 
I From the tenth enlarged English edition. In one royal 12mo. vol. of 

857 pages, with 197 illustrations. Cloth, $2 75 ; leather, $3 25. 
"DULLER °(HENRY) . ON DISEASES OF THE LUNGS AND AIR 
-t PASSAGES. Their Pathology, Physical Diagnosis, Symptoms and 
Treatment. From the second English edition. In one 8vo. vol. 
of about 500 pages. Cloth, $3 50. 
n ALLOW AY (ROBERT). A MANUAL OF QUALITATIVE AN- 
VJ ALYSIS. From the fifth English edition. In one 12mo. vol. Cloth, 

§2 50. (Lately published.) 
HLUGE (GOTTLIEB). ATLAS OF PATHOLOGICAL HISTOLOGY. 
G T?anslat,d by Joseph Leidy, M.D., Professor of Anatomy in the 
University of Pennsylvania, Ac. In one vol. imperial quarto, with 
320 copper plate figures, plain and colored. Cloth, it>4. 
riHEEN (T HENRY). AN INTRODUCTION TO PATHOLOGY AND 
VJ MORBID ANATOMY. In one handsome 8vo. vol., with numerous 

illustrations. Cloth, $2 50. 
niBSON'S INSTITUTES AND PRACTICE OF SURGERY. In two 8vo. 
VJ vols, of about 1000 pages, leather, $6 50. 

riRAY (HENRY). ANATOMY, DESCRIPTIVE AND SURGICAL. 

VJ A new American, from the fifth and enlarged London edition. In one 
laree imperial 8vo. vol. of about 900 pages, with 462 large and 
elaborate engravings on wood. Cloth, $6 ; leather, $7. (Just issued. ) 

n RIFFITH (ROBERT E.) A UNIVERSAL FORMULARY, CON- 

G TAINING THE METHODS OF PREPARING AND ADMINISTER- 
ING OFFICINAL AND OTHER MEDICINES. Third and Enlarged 
edition Edited by John M. Maisch. In one large 8vo. vol. of 800 
pages double columns. Cloth, $4 50 ; leather, $5 50. 

HROSS (SAMUEL D.) A SYSTEM OF SURGERY, PATHOLOGICAL, 

U DIAGNOSTIC, THERAPEUTIC, AND OPERATIVE. Illustrated 
by 1403 engravings. Fifth edition, revised and improved. In two 
large imperial 8vo. vols, of over 2200 pages, strongly bound in 
leather, raised bands. $15. (Lately issued.) 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE 

AIR PASSAGES. In one 8vo. vol. of 468 pages. Cloth, $2 75. 

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition. 

In one large 8vo. vol. of nearly 800 pages, with about 350 illustra- 
tions. Cloth, $4. 

nUERSANT (P ) SURGICAL DISEASES OF INFANTS AND CHIL- 
U" DREN. Translated by R. J. Dunglison, M. D. In one 8vo. vol. 
Cloth, $2 50. 
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HUDSON (A.) LECTURES ON THE STUDY OF EEVER. 1 vol. 
8vo., 316 pages. Cloth, $2 50. 

HEATH (CHRISTOPHEB). PRACTICAL ANATOMY ; A MANUAL 
OF DISSECTIONS. With additions by W. W. Keen, M. D. In 1 
volume; with 247 illustrations. Cloth, $3 50; leather, $4. 

HARTSHORNE (HENRY). ESSENTIALS OF THE PRINCIPLES 
AND PRACTICE OF MEDICINE. Fourth and revised edition. 
In one 12mo. vol. Cloth, ; half bound, (Preparing.) 

CONSPECTUS OF THE MEDICAL SCIENCES. Comprising 

Manuals of Anatomy, Physiology, Chemistry, Materia Medica, Prac- 
tice of Medicine, Surgery, and Obstetrics. Second Edition. In one 
royal 12mo. volume of over 1000 pages, with 477 illustrations. 
Strongly bound in leather, ; cloth, (Just ready.) 

A HANDBOOK OF ANATOMY AND PHYSIOLOGY. In one 

neat royal 12mo. volume, with many illustrations. Cloth, 
(Just ready.) 

HAMILTON (FRANK H.) A PRACTICAL TREATISE ON FRAC- 
TURES AND DISLOCATIONS. Fourth and revised edition. 
In one handsome 8vo. vol. of 789 pages, and 322 illustrations. 
Cloth, $5 75; leather, $6 75. 

HOLMES (TIMOTHY). A MANUAL OF PRACTICAL SURGERY. 
In one handsome 8vo. volume, with many illustrations. (Preparing.) 

HOBLYN (RICHARD D.) A DICTIONARY OF THE TERMS USED 
IN MEDICINE AND THE COLLATERAL SCIENCES. In one 
12mo. volume, of over 500 double columned pages. Cloth, $1 50; 
leather, $2. 

HODGE (HUGH L.) ON DISEASES PECULIAR TO WOMEN, IN- 
CLUDING DISPLACEMENTS OF THE UTERUS. Second and 
revised edition. In one 8vo. volume. Cloth, $4 50. 
THE PRINCIPLES AND PRACTICE OF OBSTETRICS. Illus- 
trated with large lithographic plates containing 159 figures from 
original photographs, and with numerous wood-cuts. In one large 
quarto vol. of 550 double-columned pages. Strongly bound in cloth, 
$14. 

HOLLAND (SIR HENRY). MEDICAL NOTES AND REFLECTIONS. 
From the third English edition. In one 8vo. vol. of about 500 pages. 
Cloth, $3 50. 

HODGES (RICHARD M.) PRACTICAL DISSECTIONS. Second edi- 
tion. In one neat royal 12mo. vol., half bound, $2. 

HUGHES SCRIPTURE GEOGRAPHY AND HISTORY, with 12 
colored maps. In 1 vol. 12mo. Cloth, $1. 
TTORNER (WILLIAM E.) SPECIAL ANATOMY AND HISTOLOGY. 
** Eighth edition, revised and modified. In two large 8vo. vols, of over 
1000 pages, containing 300 wood-cuts. Cloth, $6. 

HILL (BERKELEY). SYPHILIS AND LOCAL CONTAGIOUS DIS- 
ORDERS. In one 8vo. volume of 467 pages. Cloth, $3 25. 

HILL1ER (THOMAS). HAND-BOOK OF SKIN DISEASES. Second 
Edition. In one neat royal 12tno. volume, about 300 pp., with two 
plates. Cloth, $2 25. 

HALL (MRS. M.) LIVES OF THE QUEENS OF ENGLAND BEFORE 
THE NORMAN CONQUEST. In one handsome 8vo. vol. Cloth, 
$2 25; crimson cloth, §2 50 ; half morocco, $3. 

TONES (C. HANDFIELD), AND SIEVEKING (E. D. H.) A MANUAL 
U OF PATHOLOGICAL ANATOMY. In one large 8vo. vol. of nearly 
750 pages, with 397 illustrations. Cloth, $3 50. 



HENRY C. LEA'S PUBLICATIONS. 



7 



TONES (C. HANDFIELD). CLINICAL OBSERVATIONS ON FUNC- 
° TIONAL NERVOUS DISORDERS. Second American Edition. In 
one 8vo. vol. of 348 pages. Cloth, $3 25. 

KTRKES (WILLIAM SENHOUSE). A MANUAL OP PHYSIOLOGY. 
A new American, from the eighth London edition. One vol., with 
many illus., 12mo. Cloth, $3 25; leather, $3 75. (Lately issued.) 

KNAPP (F.) TECHNOLOGY ; OR CHEMISTRY, APPLIED TO THE 
ARTS AND TO MANUFACTURES, with American additions, by 
Prof. Walter R. Johnson. In two 8vo. vols., with 500 ill. Cloth, $6. 

KENNEDY'S MEMOIRS OF THE LIFE OF WILLIAM WIRT. In 
two vols. 12mo. Cloth, $2. 

LEA (HENRY C.) SUPERSTITION AND FORCE ; ESSAYS ON THE 
WAGER OF LAW, THE WAGER OF BATTLE, THE ORDEAL, 
AND TORTURE. Second edition, revised. In one handsome royal 
12mo. vol., $2 75. 

STUDIES IN CHURCH HISTORY. The Rise of the Temporal 

p ower — Benefit of Clergy — Excommunication. In one handsome 
12mo. vol. of 515 pp. Cloth, $2 75. (Lately Issued.) 

AN HISTORICAL SKETCH OF SACERDOTAL CELIBACY 
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IN THE CHRISTIAN CHURCH. In one handsome octavo volume 
of 602 pages. Cloth, $3 75. 
A ROCHE (R.) YELLOW FEVER IN ITS HISTORICAL, PATHO- 
LOGICAL, ETIOLOGICAL, AND THERAPEUTICAL RELA- 
TIONS. In two 8vo. vols, of nearly 1500 pages. Cloth, $7. 

PNEUMONIA, ITS SUPPOSED CONNECTION, PATHOLO- 



GICAL AND ETIOLOGICAL, WITH AUTUMNAL FEVERS. In 

one 8vo. vol. of 500 pages. Cloth, $3. 
T INCOLN (D. F.) ELECTRO-THERAPEUTICS. A Condensed Man- 
J-l ual of Medical Electricity. In one neat royal 12mo. volume, with 

illustrations. (Nearly ready .) 
TEISHMAN (WILLIAM). A SYSTEM OF MIDWIFERY. Includ- 
J-l ing the Diseases of Pregnancy and the Puerperal State. In one large 

and very handsome 8vo. vol. of 700 pages and 182 illus. Cloth, $5 ; 

leather, $6. (Juit issued.) 
T ATJRENCE (J. Z.) AND MOON (ROBERT C.) A HANDY-BOOK 
Jj OF OPHTHALMIC SURGERY. Second edition, revised by Mr. 

Laurence. With numerous illus. In one 8vo. vol. Cloth, $2 75. 

LEHMANN (C. G.) PHYSIOLOGICAL CHEMISTRY. Translated by 
George F. Day, M. D. With plates, and nearly 200 illustrations. 
In two large 8vo. vols., containing 1200 pages. Cloth, $6. 

A MANUAL OF CHEMICAL PHYSIOLOGY. In one very 

handsome 8vo. vol. of 336 pages. Cloth, $2 25. 
T AWSON (GEORGE). INJURIES OF THE EYE, ORBIT, AND EYE- 
J-l LIDS, with about 100 illustrations. From the last English edition. 

In one handsome 8vo. vol. Cloth, $3 50. 
T TTDLOW (J L ) A MANUAL OF EXAMINATIONS UPON ANA- 
L TOMY PHYSIOLOGY, SURGERY, PRACTICE OF MEDICINE, 
OBSTETRICS, MATERIA MEDICA, CHEMISTRY, PHARMACY, 
AND THERAPEUTICS. To which is added a Medical Formulary. 
Third edition. In one royal 12mo. vol. of over 800 pages. Cloth, 
$3 25 ; leather, $3 75. 
TYNCH (W F ) A NARRATIVE OF THE UNITED STATES EX- 
ll PEDITION TO THE DEAD SEA AND RIVER JORDAN. In one 
large and handsome octavo vol., with 28 beautiful plates and two 
maps. Cloth, $3. 

Same Work, condensed edition. One vol. royal 12mo. Cloth, $1. 
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TAYCOCK (THOMAS). LECTURES ON THE PRINCIPLES AM) 
-Li METHODS OF MEDICAL OBSERVATION AND RESEARCH. In 
one 12mo. vol. Cloth, $1. 

LYONS (ROBERT D.) A TREATISE ON FEVER. In one nent 8vo. 
vol. of 362 pages. Cloth, $2 25. 

MARSHALL (JOHN). OUTLINES OF PHYSIOLOGY, nUMAN 
AND COMPARATIVE. With Additions by Francis O. Smith. 
M. D.. Professor of the Institutes of Medicine in the University of 
Pennsylvania. In one 8vo. volume of 1020 pages, with 122 illustra- 
tions. Strongly bound in leather, raised bands, $7 50. Cloth, $0 50. 

MACLISE (JOSEPH). SURGICAL ANATOMY. In one large im- 
perial quarto vol., with 08 splendid plates, beautifully colored ; con- 
taining 190 figures, many of them life size. Cloth, $14. 

MEIGS (CHAS. D.) OBSTETRICS, THE SCIENCE AND THE ART. 
Fifth edition, revised, with 130 illustrations. In one beautifully 
printed 8vo. vol. of 760 pages. Cloth, $5 50 ; leather, $6 50. 

WOMAN : HER DISEASES AND THEIR REMEDIES. Fourth 

and improved edition. In one large 8vo. vol. of over 700 pages. 
Cloth, $5 ; leather, $6. 

ON THE NATURE, SIGNS, AND TREATMENT OF CHILD-BED 

FEVER. In one 8vo. vol. of 365 pages. Cloth, $2. 

ILLER (JAMES). PRINCIPLES OF SURGERY. Fourth American, 
from the third Edinburgh edition. In one large 8vo. vol. of 700 
pages, with 240 illustrations. Cloth, $3 75. 

THE PRACTICE OF SURGERY. Fourth American, from the 

last Edinburgh edition. In one large 8vo. vol. of 700 pages, with 
364 illustrations. Cloth, $3 75. 

MONTGOMERY (W. F.) AN EXPOSITION OF THE STGNS AND 
SYMPTOMS OF PREGNANCY. From the second English edition. 
In one handsome 8vo. vol. of nearly 600 pages. Cloth, $3 75. 

ULLER (J.) PRINCIPLES OF PHYSICS AND METEOROLOGY. 
In one large 8vo. vol. with 550 wood-cuts, and two colored plates 
Cloth, $4 50. 

MIRABEAU; A LIFE HISTORY. In one royal 12mo. vol. Cloth, 
75 cents. 

MACFARLAND'S TURKEY AND ITS DESTINY. In 2 Tola, royal 
12mo. Cloth, $2. 

MARSH (MRS.) A HISTORY OF THE PROTESTANT REFORMA- 
TION IN FRANCE. In 2 vols, royal 12mo. Cloth, $2. 

■VTELIGAN (J. MOORE). A PRACTICAL TREATISE ON DISEASES 
■L' OF THE SKIN. Fifth American, from the second Dublin edition. 

In one neat royal 12mo. vol. of 462 pages. Cloth, $2 25. 
AN ATLAS OF CUTANEOUS DISEASES. In one handsome 

quarto vol. with beautifully colored plates, &c. Cloth, $5 50. 

NEILL (JOHN) AND SMITH (FRANCIS G.) COMPENDIUM OF 
THE VARIOUS BRANCHES OF MEDICAL SCIENCE. In one 
handsome 12mo. vol. of about 1000 pages, with 374 wood-cuts. 
Cloth, $4; leather, raised bands, $4 75. 

"VriEBTJHR (B. G.) LECTURES ON ANCIENT HISTORY; com- 
■L' prising the history of the Asiatic Nations, the Egyptians, 

Greeks, Macedonians, and Carthagenians. Translated by Dr. L. 

Schmitz. In three neat volumes, crown octavo. Cloth, $5 00. 
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0 DI ^nn G iYrl LJ i}^ m) - A C0 URSE OF PRACTICAL CHEMISTRY 
V FOR THE USE OF MEDICAL STUDENTS. From the fourth 
revised London edition. In one 12mo. vol. of 261 pp., with 75 illus- 
trations. Cloth, $2. 

pAVY (F. W.) A TREATISE ON THE FUNCTION OF DIGESTION ■ 
ITS DISORDERS AND THEIR TREATMENT. From the second 
London Ed. In one 8vo. vol. of 246 pp. Cloth, $2. (Lately Issued.) 

A TREATISE ON FOOD AND DIETETICS PHYSIOLOGI- 
CALLY AND THERAPEUTICALLY CONSIDERED. In one neat 
octavo volume of about 500 pages. (Nearly ready .) 

piRRISH (EDWARD). A TREATISE ON PHARMACY. With many 
J- Formula; and Prescriptions. Fourth edition. Enlarged and thoroughly 
revised by Thomas S. Wiegand. In one handsome 8vo. vol. of 977 
pages, with 280 illus. Cloth, $5 50 ; leather, $6 50. (Now ready.) 

PIRRIE (WILLIAM). THE PRINCIPLES AND PRACTICE OF SUR- 
GERY. In one handsome octavo volume of 780 pages, with 316 
illustrations. Cloth, $3 75. 

PEREIRA (JONATHAN). MATERIA MEDIC A AND THERAPEU- 
TICS. An abridged edition. With numerous additions and refe- 
rences to the United States Pharmacopoeia. By Horatio C. Wood, 
M. D. In one large octavo volume, of 1040 pages, with 236 illustra- 
tions. Cloth $7 00; leather, raised bands, $8 00. 

PTJLSZKY'S MEMOIRS OF AN HUNGARIAN LADY. In one neat 
royal 12mo. vol. Cloth, $1. 

PAGET' S HUNGARY AND TRANSYLVANIA. In two royal 12mo. 
vols. Cloth, $2. 

ROBERTS (WILLIAM). A PRACTICAL TREATISE ON URINARY 
AND RENAL DISEASES. A second American, from the second 
London edition. With numerous illustrations and a colored plate. 
In one very handsome 8vo. vol. of 616 pages. Cloth, $4 50. (Just 
Issued.) 

RAMSBOTHAM (FRANCIS H.) THE PRINCIPLES AND PRAC- 
TICE OF OBSTETRIC MEDICINE AND SURGERY. In one im- 
perial 8vo. vol. of 650 pages, with 64 plates, besides numerous wood- 
cuts in the text. Strongly bound in leather $7. 

RIGBY (EDWARD). A SYSTEM OF MIDWIFERY. Second Ameri- 
can edition. In one handsome 8vo. vol. of 422 pages. Cloth, $2 50. 

R\NKE'S HISTORY OF THE TURKISH AND SPANISH EMPIRES 
in the 16th and beginning of 17th Century. In one 8vo. volume, 
paper, 25 cts. 

HISTORY OF THE REFORMATION IN GERMANY. Parts I. 



II. III. In one vol. Cloth, $1. 

"DOYLE (J. FORBES). MATERIA MEDICA AND THERAPEUTICS. 
R> Edited by Jos. Carson. M. D. In one large 8vo. vol. of about 700 
pages, with 98 illustrations. Cloth, $3. 

OMITH (EUSTACE). ON THE WASTING DISEASES OF CHILDREN. 
™ Second American edition, enlarged. In one 8vo. vol. Cloth, $2 50. 
(Just Issued.) 

SMITH (J. LEWIS) A TREATISE ON THE DISEASES OF IN- 
FANCY AND CHILDHOOD. Second edition. In one large Svo. 
volume of over 700 pages. Cloth, §5 j leather, $6. 
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SARGENT (F. W.) ON BANDAGING AND OTHER OPERATION'S 
OF MINOR SURGERY. New edition, with aft additional chapter 
on Military Surgery. In one handsome royal 12mo. vol. of nearly 
400 pages, with 1S4 wood-cuts. Cloth, $1 75. 

SHARPEY (WILLIAM) AND QUAIN (JONES AND RICHARD . 
HUMAN ANATOMY. With notes and additions by Jos. Leidy, 
M.D., Prof, of Anatomy in the University of Pennsylvania. In two 
large 8vo. vols of about 1300 pages, with 51 1 illustrations. Goth, .•?»). 

STCEY (FREDERIC C.) OPERATIVE SURGERY. In one 8vo. vol. 
of over 050 pages, with about 100 wood-cuts. Cloth, $3 25. 

SLADE (D. D.) DIPHTHERIA ; ITS NATURE AND TREATMENT. 
Second edition. In one neat royal 12mo. vol. Cloth, $1 25. 

SMITH (HENRY H.) AND HORNER (WILLIAM E.) ANATOMIC iL 
ATLAS. Illustrative of the structure of the Human Body. In one large 
imperial 8vo. vol., with about 650 beantiful figures. Cloth, $4 50. 

SMITH (EDWARD). CONSUMPTION; ITS EARLY AND REME- 
DIABLE STAGES. In one 8vo. vol. of 254 pp. Cloth, $2 25. 

STILLE (ALFRED. THERAPEUTICS AND MATERIA MEDIC A. 
Fourth edition, revised and enlarged. In two large and handsome 
volumes 8vo. (Preparing.) 

SALTER (H. H.) ASTHMA ; ITS PATHOLOGY, CAUSES, CONSE- 
QUENCES, AND TREATMENT. In one volume 8vo. Cloth, $2 50. 

SCHMITZ AND ZUMPT'S CLASSICAL SERIES. In royal 18mo. 
CORNELII NEPOTIS LIBER DE EXCELLENTIBUS DUCIBUS 
ENTER A RUM GENTIUM, CUM VITIS CATONIS ET ATTICI. 
With notes, Ac. Price in cloth, 60 cents; half bound, 70 cts. 

C. I. CjESARIS COMMENTARII DE BELLO GALLICO. With notes, 
map, and other illustrations. Price in cloth, 60 cents; half bound, 
70 cents. 

C. C. SALLUSTII DE BELLO CATILINARTO ET JUGURTHINO. 
With notes, map, Ac. Price in cloth, 60 cents ; half bound, 70 cents. 

Q. CURTII RUFII DE GESTIS ALEXANDRI MAGNI LIBRI VIII. 
With notes, map, Ac. Price in cloth, 80 cents ; half bound, 'JO cents. 

P. VIRGILII MARONIS CARMINA OMNIA. Price in cloth, 85 
cents; half bound, $1. 

M. T. CICERONIS ORATIONES SELECT JE XII. With notes, Ac. 
Price in cloth, 70 cents ; half bound, 80 cents. 

ECLOGUE EX Q. IIORATII FLACCI POEMATIBUS. With notes, 
Ac. Price in cloth, 70 cents; half bound, 80 cents. 

ADVANCED LATIN EXERCISES, WITH SELECTIONS FOR 
READING. Revised, with additions. Cloth, price 60 cents ; balf 
bound, 70 cents. 

OWAYNE (JOSEPH GRIFFITHS). OBSTETRIC APHORISMS V 
M new American, from the fifth revised English edition. With addi- 

tions by E. R. Hutching, M. D. In one small !2mo. vol. of 177 pp 

with illustrations. Cloth, $1 25. 

OTURGES (OCTAVIUS). AN INTRODUCTION TO THE STUDY 
» OF CLINICAL MEDICINE. In one 12mo. vol. Cloth, $1 25. 

(Latthj published.) 
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g'HOEDLER (FREDERICK) AND MEDLOCK (HENRY). WONDERS 
w OF NATURE. An elementary introduction to the Sciences of Physics, 
Astronomy, Chemistry, Mineralogy, Geology, Botany, Zoology, 
and Physiology. Translated from the German by H. Medlock. "in 
one neat 8vo. vol., with 679 illustrations. Cloth, $3. 

STOKES (W.) LECTURES ON FEVER. One handsome 8vo. volume. 
(Preparing.) 

SMALL BOOKS ON GREAT SUBJECTS. Twelve works ; each one 10 
cents, sewed, forming a neat and cheap series ; or done up in 3 vols. 
Cloth, $1 50. 

STRICKLAND (AGNES). LIVES OF THE QUEENS OF HENRY 
THE VIII. AND OF HIS MOTHER. In one crown octavo vol., 
extra cloth, $1 ; black cloth, 90 cents. 

MEMOIRS OF ELIZABETH, SECOND QUEEN REGNANT OF 

ENGLAND AND IRELAND. In onecrown octavo vol., extracloth, 
$1 40 ; black cloth, $1 30. 

TINNER (THOMAS HAWKES). A MANUAL OF CLINICAL MEDI- 
CINE AND PHYSICAL DIAGNOSIS. Third American from the 
second revised English edition. Edited by Tilbury Fox, M. D. In 
one handsome 12mo. vol. of 366 pp. Cloth, $1 50. (Lately published.) 

ON THE SIGNS AND DISEASES OF PREGNANCY. First 

American from the second English edition. With four colored plates 
and numerous illustrations on wood. In one vol. 8vo. of about 500 
pages. Cloth, $4 25. 
rpTJKE (DANIEL HACK) INFLUENCE OF THE MIND UPON THE 
■L BODY. In one handsome 8vo. vol. of 416 pp. Cloth, $3 25. {Just 
issued.) 

TAYLOR (ALFRED S.) MEDICAL JURISPRUDENCE. Seventh 
American edition. Edited by John J. Reese, M.D. In one large 
8vo. volume of 879 pages. Cloth, $5; leather, $6. (Just issued.) 
. PRINCIPLES AND PRACTICE OF MEDICAL JURISPRU- 
DENCE. From the Second English Edition. In two large 8vo. 
vols. Cloth, §10 ; leather, $12. (Just issued.) 

ON POISONS IN RELATION TO MEDICINE AND MEDICAL 

JURISPRUDENCE. Third American from the Third London Edi- 
tion. 1 vol. 8vo. (Preparing.) 
rpHOMAS (T. GAILLARD). A PRACTICAL TREATISE ON THE 
1 DISEASES OF FEMALES. Third and enlarged edition. In one 
large and handsome octavo volume of 784 pages, with about 250 
illustrations. Cloth, $5 00; leather, $6 00. 
rm D D (ROBERT BENTLEY). CLINICAL LECTURES ON CERTAIN 
1 ACUTE DISEASES. In one vol. 8vo. of 320 pp., extra cloth, $2 50. 
mfTOMPSON (SIR HENRT). CLINICAL LECTURES ON DISEASES 
1 OF THE URINARY ORGANS. In one 8vo. volume of 204 pages, 
with illustrations. Cloth, $2 25. 

_ THE PATHOLOGY AND TREATMENT OF STRICTURE OF 
THE URETHRA AND URINARY FISTULiE From the third 
English edition. In one 8vo. vol. of 359 pp., with illus. Cloth, $3 50. 

THE DISEASES OF THE PROSTATE, THEIR PATHOLOGY 

AND TREATMENT. Fourth edition, revised. In one very nand- 
some 8vo. vol. of 355 pp., with 13 plates. Cloth, $3 75. 
txtAT^HE (W H ) PRACTICAL TREATISE ON THE DISEASES 
WnPTHF HEART AND GREAT VESSELS. Third American from 
the S^evtseJ London edition. In one 8vo. vol. of 420 pages. 
Cloth, $3. 
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WOHLER'S OUTLINES OF ORGANIC CHEMISTRY. Translated 
from the 8th German edition, by Ira Reinsert, M.D. In one neat 
12mo. vol. Cloth, $3 00. (Lately issued.) 

WALES (PHILIP S.) MECHANICAL THERAPEUTICS. In one 
large 8vo. vol. of about 700 pages, with 042 illustrations on wood. 
Cloth, $5 75; leather, $6 75. 

WELLS (J. SOELBERG). A TREATISE ON THE DISEASES OF 
THE EYE. Second American, from the Third English edition, with 
additions by I. Minis Hays, M. 1). In one large and handsome octavo 
vol., with 0 colored plates and many wood-cuts, also selections from 
the test-types of Jaeger and Snellen. Cloth, $5 00 j leather, $0 00. 
(Now ready.) 

WHAT TO OBSERVE AT THE BEDSIDE AND AFTER DEATH 
IN MEDICAL CASES. In one royal 12mo. vol. Cloth, $1. 

WATSON (THOMAS). LECTURES ON THE PRINCIPLES AND 
PRACTICE OF PHYSIC. A new American from the fifth and en- 
larged English edition, with additions by H. Hartshorn e, M.D. In 
two large and handsome octavo volumes. Cloth, $9 ; leather, $11. 
(Just issued.) 

WEST (CHARLES). LECTURES ON THE DISEASES PECULIAR 
TO WOMEN. Third American from the Third English edition. In 
one octavo volume of 650 pages. Cloth, S3 75; leather, $4 75. 
LECTURES ON THE DISEASES OF INFANCY AND CHILD- 
HOOD. Fifth American from the sixth revised English edition. In 
one large 8vo. vol. of 670 closely printed pages. Cloth, $4 50 ; lea- 
ther, $5 50. (Now ready.) 

ON SOME DISORDERS OF THE NERVOUS SYSTEM IN 

CHILDHOOD. From the London Edition. In one small 12mo. 
volume. Cloth, SI. 

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE 

OF ULCERATION OF THE OS UTERI. In one vol. 8vo. Cloth, 
SI 25. 

WILLIAMS (CHARLES J. B.) PULMONARY CONSUMPTION: 
ITS NATURE, VARIETIES, AND TREATMENT. In one neat 
octavo volume. Cloth, $2 50. (Lately publised.) 

WILSON (ERASMUS). A SYSTEM OF HUMAN ANATOMY. A 
new and revised American from the last English edition. Illustrated 
with 397 engravings on wood. In one handsome 8vo. vol. of over 
600 pages. Cloth, $4 ; leather, $5. 

ON DISEASES OF THE SKIN. The seventh American from 

the last English edition. In one large 8vo. vol. of over 800 pages. 
Cloth, $5. 

Also, A SERIES OF PLATES, illustrating "Wilson on Diseases of the 
Skin," consisting of 20 plates, thirteen of which are beautifully 
colored, representing about one hundred varieties of Disease. $5 50. 
Also, the TEXT AND PLATES, bound in one volume. Cloth, $10. 

THE STUDENT S BOOK OF CUTANEOUS MEDICINE. In 

one handsome royal 12rno. vol. Cloth, $3 50. 

WINSLOW (FORBES). ON OBSCURE DISEASES OF THE BRAIN 
AND DISORDERS OF THE MIND. In one handsome 8vo. vol. 
of nearly 000 pages. Cloth, $4 25. 

WINCKEL ON DISEASES OF CHILDBED. Translated by Chad- 
wick. (Preparing.) 

r7EISSL ON VENEREAL DISEASES. Translated by Sturgis. 
*-* (Preparing.) 
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